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CELEBRATION 0? THE ASIflVEESAET 07 NATUBAL 
GA8 IK FIKDLAT, 0. 

Natural gas in its minor manifestations has been 
known for many years, and has on the smaller scale 
been used for lighting since a very early period. But 
its application on the large scale to the arts as a per- 
fect fuel is comparatively new. The honor of this 
achievement belongs distinctively to America. In its 
introduction to the glass house and steel works, it is 
correctly stated that a new era in the progress of the 
state and nation has been marked. 

In its applications of natural gas to the arts, Ohio has 
made great progress. In that State and in Pennsyl- 
vania, industries have been revolutionized, the clouds 
of smoke from bituminous coal fires have melted away, 
and a new excellence of product has followed from the 
introduction of natural gas. The anniversary of its 
introduction into the city of Findlay being now at 
hand, the matter has been taken up by the city. With 
a view to celebrating this important epoch, the people 
of Findlay, through the Chamber of Commerce, have 
decided to commemorate the first anniversary of the 
practical application of natural gas to the mechanical 
arts in their city. The celebration is to be held on June 
8, 9, 10, under the presidency of the Hon. William 
Vance. The programme is an extensive one. It in- 
cludes the laying of corner stones of new industrial es- 
tablishments, driving the silver spike on the Findlay 
electric railway, competitive drills, processions and 
fireworks, and other features. Speeches by various 
distinguished men, a banquet, and ball are also com- 
prised. The anniversary promises to be a notable 
event in the history of natural gas development. 
■ ■»<»»♦ 
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Some months have passed since we suggested as a 
subject for thought and work by our readers the de- 
fense of the harbor of New York. The problem is, un- 
questionably, a live issue. The richest city of Ameri- 
ca is now defenseless and exposed to the attacks of any 
foreign power. Little or nothing could be done in the 
regular way to defend it. If the emergency arose, we 
would have to utilize the passenger and freight vessels 
which we now possess. With these much could be 
done. Pneumatic tubes for throwing dynamite tor- 
pedoes could be arranged on the ferry boats, as sug- 
gested by Lieut. Zalinski. Yet there is room for much 
thought in studying the application of our present 
means to defense. 

Our weakness is in the want of means. Our navy is 
now in process of construction, or, at least, its founda- 
tions have been laid. In the naval science of the day, 
we have still much to learn of foreign nations. The 
science of sailing vessels is distinct from that of 
steamers. In old times we led the world by the supe- 
riority of our ships. But, with the abolition of sails 
and the introduction of steam, the situation tends to 
be reversed. Every week brings news from Europe of 
some triumph, real or imagined, in naval architecture. 
The day has come when the fighting vessel must have 
speed. This quality was never so essential as at the 
present day. The foreign powers show con tin ually a 
fuller appreciation of the fact. 

The recent purchase of the liner America by the 
Italian government, and the building for Italy and 
other powers of fast torpedo boats in the private ship 
yards of England, prove how much stress is laid upon 
the speed of war vessels. In ordering the building of 
vessels for our own navy, this point has not been over- 
looked, as premiums for excess and penalties for de- 
ficiency in this quality enter into the contracts. Grati- 
fying as this action is, the question of how America 
actually stands in the capacity for producing fast 
ships may be a subject for serious investigation. A 
reasonable doubt may be entertained in the matter. 
Five years ago, high speed had a very different mean- 
ing from what it now possesses. 

The speed of torpedo boats constructed in England 
has been attaining a higher standard each year. Every 
few weeks a new speed is chronicled, until recently a 
velocity of thirty miles an hour over the measured 
mile is claimed. By the side of a boat capable of such 
speed, our government launch Stiletto would seem 
slow. 

Experience, and of a very costly kind, is required to 
arrive at the points necessarily followed in fast steam- 
ers. England is supplying the other powers with these 
vessels, and her builders are acquiring their skill and 
experience at the expense of foreign governments. But 
in case of war, their yards will be in the best possible 
condition to build the same vessels, or better, for their 
mother country. 

The people of the United States have always proved 
themselves great in their power of rising to emergen- 
cies. They are not only inventive, but possess the 
power of inventing quickly. This power they may yet 
be called upon to exercise. It would seem better if they 
were allowed to begin now the attack upon the prob- 
lem of the construction of fast ships of war. 

In this connection a suggestion of great importance 
was made at tbe meeting of the New York Chamber of 
Commerce on June 2. Mr. Ambrose Snow, the Pilot 
Commissioner, proposed that the city authorities of 



New York and Brooklyn should unite in building a 
fleet of ten steam rams, to be used in case of necessity 
for the defense of New York harbor. When built, he 
proposed that they should be kept in reserve at the 
Navy Yard, and in case of necessity they could be 
manned by the crews of tug boats. There was much 
that is excellent in his suggestions. If the cities could 
find no authority for expenditures for such a purpose, 
our merchants, as a matter of insurance, could readily 
raise the necessary funds. The vessels once provided, 
the tug boat fleet would provide most competent sailors 
ana engineers. These vessels, in their daily cruises, 
run many miles out to sea in the most tempestuous 
weather. For defensive service they supply as good a 
stock of material and school of seamen as did the whal- 
ing ships and bank fishermen in old times. If the pa- 
triotic merchants were to unite and build a successful 
fleet in short time, and if the vessels proved efficient, 
there is every probability that the United States would 
be glad to acquire possession of them as members of its 
new navy. 

In the organization of such a scheme, and in design- 
ing the vessels, the enterprising business man and the 
inventor could work hand in hand. In this field the 
room for invention is unbounded, and the government 
could do no better service to the people than in en- 
couraging every such movement as the one we have 
spoken of. 

: < i » i — 

Hints to Swimmers. 

"When the bathing season arrives," remarked a 
natatorium professor the other day, " we'll hear of the 
usual maximum of drowning cases, and among them, 
as usual, a fair share of expert swimmers. The chief 
reason why good swimmers are so often drowned 
when they are accidentally thrown into the water is 
because the shock causes them to lose their presence 
of mind. The loss of presence of mind leads to 
paralysis of body, or to such wild exertions as ac- 
celerate drowning, instead of contributing to preser- 
vation. The ability to behave wisely in ease of sud- 
den accidents can only be acquired by experience, 
just as everything else has to be acquired. The 
theory of the matter can be taught in swimming 
schools, but the practice must be acquired by experi- 
ence. Hence, in some of the European swimming 
schools, says the Hebrew Journal, the pupils are taken 
out boat riding and purposely upset, as though the 
upsetting were accidental. They are also suddenly 
pushed overboard, and subjected to all manner of pre- 
pared accidents, so as to accustom them to acting in 
emergencies. In this way they learn how to behave in 
case of real accidents, and are protected against the 
loss of their presence of mind on occasions of danger 
on the water. They are also taught to have faith in 
the sustaining power of the water itself. They get 
to know that the water will sustain them if they will 
only render it the least help. 

A finger laid upon an oar, or the gunwale of an 
overturned boat, or a board, or almost any floating 
substance, will sustain the human body in calm water. 
Persons who have been properly taught, and have 
acquired the habit of acting with self-possession in 
the water when they are upset, do not attempt to 
climb upon the overturned boat, but simply take 
hold of it and quietly support themselves. A boat 
half filled with water, or completely overturned, will 
support as many persons as can get their hands upon 
the gunwale, if they behave quietly. In a case of 
accident, a person who understands and acts in ac- 
cordance with these facts would stand a better chance 
of being saved, even if he were a poor swimmer, than 
an expert swimmer would stand who should lose his 
presence of mind. 

< < s ) m 



Eight Hoars a Day. 

In his recent very sensible address to workingmen in 
Boston, Edward Atkinson said, respecting the proposed 
eight hour system : " If you cut down the work ia 
factories, in workshops, and in the building tradefcto 
eight hours, you cut down the product. Then there 
will be fewer goods, fewer stores, fewer tools, fewer 
houses, and that means a higher price and higher 
rent." This is the doctrine that has been steadfastly 
preached in our columns for years past. The propo- 
sition to try to make men richer by reducing the hours 
of labor, and so reducing the amount of wealth created, 
is as stupid as would be a scheme for enlarging a water 
power by cutting down the mill dam. — Textile Record. 



Alumlnum-SUver Alloy. 

Alloyed with a small per cent of silver, aluminum 
loses much of its malleability, but with 5 per cent of 
silver it can be worked well, and takes a more beautiful 
polish than the pure metal. With 3 per cent of silver 
it is very suitable for philosophical instruments, being 
harder and whiter than the pure metal, and is not 
tarnished even by sulphureted hydrogen. With small 
amounts of silver, it appears very suitable for scale 
beams, and is now frequently used for this purpose. 
The alloy containing 5 per cent of silver has often been 
suggested for coin of small denominations, as it is hard, 
bright, and retains its luster in handling. 
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PHOTOGRAPHIC NOTES. 

Improved Distance Measurer. — At a meeting of the 
Photographic Society of France, M. Leuiercier ex- 
hibited a novel attachment to a camera, for quickly 
ascertaining how far objects were from the camera. The 
device consisted of a V-shaped jaw on an acute angle 
placed horizontally on the front portion of the top 
of the camera, and connected by a system of levers to 
the lens, so arranged that when the lens is drawn in 
or out for focusing, it will automatically open or close 
the jaws. 

If an object is 200 feet distant, the lens is moved 
until an accurate focus is obtained, and a correspond- 
ing mark is made on the jaws. When the ground 
glass is removed, focus is obtained by operating the 
lens until the object can be plainly seen between the 
jaws at the 200 feet mark. Other marks for different 
distances are made on the jaws. A peculiar advantage 
of the device is that it enables one to determine how 
far off a man is from the camera. If, when the jaws 
are wide open, the head and feet are just included in 
the space between the outer extremities of the jaws, 
then the man will be ten yards distant. If his image 
be so small as to come within a mark near the apex of 
the jaws, then he will be 200 feet distant. The operator 
stands behind the camera, and looks through and 
against the side of the jaws. 

Diffusing Light in Studios. — Frequently there is 
need of diffusing light in studios, either from the direct 
rays of the sun or from the reflection of colored light 
from high buildings. Waxed tissue paper has been 
found to be one of the best mediums for this purpose, 
since it allows a large percentage of light to pass, and 
at the same time it is the latter is equally diffused. 
Pictures may be made as quickly as if there was no 
medium interposed. Thus we have a new use for 
waxed paper, in the manufacture of photographic 
screens. 

Removing Pyro Stains from the Fingers. — The Brit- 
ish Journal of Photography says this is easily done by 
moistening the hands with a dilute solution of almost 
any acid — hydrochloric, nitric, oxalic, citric, etc. After 
cleansing in this manner, the hands must be freely 
washed in hot water. If this precaution is not taken, 
the stains will reappear under the use of soap and 
water. 



Something New about Bees. 
At a recent meeting of the Royal Microscopical 
Society, Mr. F. R. Cheshire called attention to some 
specimens of bees, known as " fertile workers. " It was 
generally well known that in the beehive all the eggs 
were usually laid by the queen, and in her absence no 
ovipositing occurs until they have taken some of the 
eggs remaining in the hive, and by a special feeding of 
the larvae have been able to produce fresh queens. If, 
however, it should happen that in a hive which has 
lost its queen there are not eggs available for this pur- 
pose, it was found that some of the workers under some 
special circumstances, which could not be very clearly 
explained, became capable of laying eggs, but that such 
eggs produced drones only. These bees were known 
as fertile workers, and though there could be no doubt 
as to their frequent existence, they were very difficult 
to catch, owing to their being the same in appearance 
as the ordinary workers. He now exhibited two of 
these fertile workers having the ovaries drawn out of 
the bodies, and attached to the stings and abdominal 
plates, so as to show that they really were workers. 
There was a remarkable peculiarity to be observed in 
connection with the ovarian tubes of these insects — 
every ordinary worker possessed an undeveloped ovary 
which it was very difficult both to detect and dissect ; 
but when under the influence of some stimulus the 
worker became fertile, a number of points began to 
appear in the tubes which afterward became developed, 
and it would seem that the eggs were developed in al- 
ternation, an examination of the tubes showing them 
to contain developed eggs alternating with others in 
ah Undeveloped condition, and of which some very cu- 
rious instances were seen in the specimens before the 
meeting. 



" Tbe Spectacle mission.'* 

A provincial contemporary contains an account of a 
new missionary enterprise — one for distributing spec- 
tacles among the poor. This may seem at first sight a 
very prosaic thing to do, but we recognize in it the very 
genius of kindness. " I was eyes to the blind " was one 
of the most excusable boasts of Job in his moments of 
pardonable complacency. Such may be the satisfac- 
tion of Dr. Edward Waring, of Maida Vale, who is 
credited with initiating this piece of benevolence 
among the inmates of St. Giles' Workhouse and the 
Cleveland Street Sick Asylum years ago. Such a serv- 
ice implies much trouble and time. It is of little use to 
supply spectacles to the poor without much personal 
trouble to suit the glasses to sight. We can only hope 
that Dr. Waring's example will be fruitful, and that 
the intolerable irksomeness of life in those who have 
the disposition to work without the means of doing so 
will be extensively mitigated. — Lancet. 



A Curious Explosion.* 

A few weeks ago we had a curious explosion here, 
which is, I think, worthy of record, in order that 
similar occurrences may be guarded against in future. 
What exploded was a steel cylinder which was being 
charged with oxygen gas in the basement of the 
School of Science building. It was one of the so-called 
forty-foot cylinders made by the New York Calcium 
Light Company, and was intended to be charged to 
a pressure of fifteen atmospheres. It had been 
regularly used at that pressure for a year or two. 
At the time of the explosion the pressure was only 
about ninety pounds, as shown by a pressure-gauge 
connected with the apparatus. This gauge had been 
duly tested only a week or two before, and found 
correct. The oxygen was being pumped into the cyl- 
inder from the gasometer by an ordinary force-pump, 
furnished for the purpose by the makers of the cylinder, 
and driven by steam power at the rate of about eighty 
strokes per minute. The lower portion of the cylinder 
was immersed in a vessel of water, to keep it cool; and 
the pump piston was lubricated with a heavy mineral 
oil, such as we are accustomed to use in the steam en- 
gine cylinder The seat of the lower valve is of hard 
rubber, and had just been faced off, so that the pump 
was in exceptionally good order, and working very 
effectively. The connection between the pump and 
cylinder was by a heavy lead pipe of about a quarter- 
inch bore, and about five feet long. 

At the time of the explosion two persons were in at- 
tendance, one of them Mr. Fisher, the mechanician of 
the School of Science, in charge of the machine shop, 
who stood by the pump watching the pressure-gauge ; 
and the other his assistant, standing by the cylin- 
der itself. Suddenly a flame, blue or green, and some 
three or four inches long, made its appearance on the 
top of the cylinder, where the lead pipe was coupled to 
the stop-cock. The young man at once reached out 
with his hand to turn the wrench (which was in its 
place, on the top of the cylinder), in order to prevent 
any loss of gas ; at the same time naturally turning 
half round away from the cylinder, stooping a little. 
Before he could turn the wrench, the thing exploded, 
with the noise of a six pounder gun. The cylinder 
tore in two about six inches from the bottom. The up- 
per part flew up, striking the floor of the mineralogical 
cabinet above, giving such a blow as moved some of 
the cases several inches, and shook the specimens com- 
pletely into pi. The glass of every window in the base- 
ment was blown out, the plastering was knocked down, 
and the whole establisment was pretty thoroughly 
wrecked. Strange to say, neither of the men was much 
hurt. Mr. Fisher had his eyebrows singed, and apiece 
of the cylinder nearly as large as one's hand was shot 
through the brim of his hat, passing within an inch of 
his forehead. The assistant was sent flying, head first, 
nearly twenty feet, against the gasometer tank. Of 
course, he was a good deal bruised and shaken, but 
fortunately not seriously injured, not enough to confine 
him to his room even for a single day. 

Somewhat similar explosions, but much less violent, 
had occurred two or three times before, always in 
charging the oxygen cylinder; but the damage done 
had never been anything more than blowing off the 
lead tube from its "connections, or bursting it. I learn 
also that something of the same sort is not quite un- 
known in the pumping rooms of the establishments 
which deal with the gases on a large scale. 

Now, as to the explanation. My theory is this, and 
several eminent chemists and physicists to whom it has 
been proposed accept it, while none, so far as I know, 
reject it. The explosion was probably due to the 
firing of oil spray, and possibly a little oil vapor 
mixed with the oxygen gas. The inside of the cylinder 
after the explosion was found to be covered by a 
film of oil, which undoubtedly came from the pump 
cylinder, and was forced into the pipe along with the 
gas; a little puff of gas and oil spray passing through 
the valve at each stroke of the piston. 

Now, oil in pure oxygen will, of course, burn with 
extreme violence and the evolution of great heat, if 
anything sets it on fire; and though the immediate 
effect of such firing might not be an explosion quite in 
the sense of an explosion of gunpowder or dynamite, 
yet it is certain that the sudden and intense heating 
of the gas in the cylinder would immediately raise the 
pressure, already ninety pounds by the gauge, to 
three hundred or four hundred pounds, and quite 
beyond the strength of the metal. The fact that the 
young man was not torn. to pieces, but simply pushed 
and thrown, corresponds to an explosion of the kind 
indicated. At the same time, the fact that the hand 
with which he tried to turn the wrench was slightly 
singed, shows that fire was present. It was not merely 
a case of a cylinder weakened by age and rust burst- 
ing under a pressure it ought to be able to bear. 

The firing of the mixture of oil and gas was un- 
questionably due to the sudden pressure produced at 
the lower valve of the pump by each piston stroke. It 
will be remembered that the seat of this valve was of 
vulcanite, a very poor conductor of heat; so that, 



although the bottom of the cylinder was kept fairly 
cool by the vessel of water in which it was immersed, 
yet there was nothing to prevent the gas itself, just 
at the valve, from becoming very hot, and even rising 
above the temperature of ignition, if at any time, 
during a stroke or two, the valve happened to stick 
a little. 

The moral is simply this : Do not lubricate an oxy- 
gen pump with oil, but with soap suds or something 
that will not burn in oxygen. 



Killed by an Orange Seed. 

Henry Chatfield, of 115 Henry Street, Brooklyn, the 
head of the hosiery department of a Fulton Street 
notion store, died May 29 of the effect of the lodgment 
of an orange seed in his intestines. He had been ill for 
several weeks with inflammation of the intestines, fol- 
lowed by ulceration. Dr. Emerson, his physician, 
called in Dr. William Gilfillan for consultation, and 
they, having decided that an operation was neces- 
sary, procured the assistance of Dr. F. H. Colton. 
On the morning of May 29 the three doctors made an 
incision, and after removing a quantity of pus found 
the source of trouble and removed it. The patient, 
however, was unable to rally from the shock, and 
died about 4 o'clock. Dr. Gilfillan said : 

" The operation was a desperate one, and was under- 
taken only as a last resort. There was no possibility 
of saving the patient otherwise. The orange seed was 
found lodged in the appendix vermiformis. This is a 
small sac that is attached to one part of the intestines. 
What purpose it serves is not exactly known. It is, 
however, a sort of trap, always ready to catch and hold 
hard substances passing through the intestines. The 
lodgment of such substances in it is not invariably 
fatal, but the exceptions are rare. Seeds of oranges, 
rasins, and similar fruits are peculiarly liable to be 
caught in this way. Is it dangerous to eat ora.nges 1 
Well, I suppose in a city of this size there is one case a 
year of death from such a cause. Very frequently it is 
an orange seed, but not always. There are about 600,000 
people in Brooklyn, all eating oranges right along, and 
with one death a year from this cause it would seem 
to be about as dangerous to eat an orange as to sit 
in the house and wait for a stray pistol ball to kill you. 
Still, it's just as safe, and a good deal nicer, not to 
swallow the seeds when you eat oranges." — N. T. Sun. 



Influence of tbe Degree of Rarefaction on tbe Effici- 
ency of an Incandescent Lamp. 

In the manufacture of lamps, the photometric re- 
searches by Sig. Heess, applied to some Swan lamps 
where the rarefaction of the gas was made to vary 
from a maximum obtainable with a mercurial air 
pump down to 2 mm. (10-125 inch) by a mercury gauge, 
are of much interest. It was ascertained that naturally 
the illuminating power for a given quantity of electric 
energy was highest when the highest vacuum obtain- 
able was produced. As the pressure was allowed to in- 
crease, the light diminished ; but at first the decrease 
was slight, so that the luminous intensity was nearly 
equal to the maximum value until the pressure ex- 
ceeded 3 mm. (10-125 inch). Increasing the pressure be- 
yond this point, the luminous intensity rapidly de- 
creased, until it became reduced to two-thirds of its 
original value, when the pressure increased from 2 to 
6 mm. (}/i inch). 

Sig. Heess concludes that to obtain from a lamp a 
good luminous efficiency, the tension of the gas should 
not exceed 2 mm. The author notes that while the ex- 
periments were conducted with the Swan lamp, it is 
probable that the results would apply to lamps of other 
types. In any case, the result of these experiments 
should be placed on record, because in judging of the 
expediency of pushing the exhaustion of an incandes- 
cent lamp to certain limits, not only the luminous effi- 
ciency, but other circumstances also, have to be taken 
into consideration.— (?. 0., in VIndustria. 



* By Professor C. A. Young, in Popular Science Seat. 



Deatbs of Eminent Foreign Medical and Scientific 
Men. 

The deaths of the following foreign medical and 
scientific men are announced: Dr. W. Hack, Professor 
of Laryngology and Dermatology in the University of 
Freiburg in Baden, was recently found dead, ap- 
parently from heart disease, upon his tricycle, which 
was standing in the middle of the road near Staufen in 
the Untermunsterthal. — Dr. Max Geminger, Conserva- 
tor of the Munich Zoological Museum, and a well-known 
entomologist. — Dr. Joseph Lerch, Extraordinary Pro- 
fessor of Zoology and Director of the Zoo-chemical In- 
stitute in the German University of Prague.— Dr. 
Vladimir T. Horschelmann, Privy Councilor, and late 
holder of a high position in the St. Petersburg district, 
Military Medical Staff. At the time of the Crimean 
war he was senior surgeon of the Preobrashenski 
Regiment. — Dr. Edward Meyer, who is described as 
the Nestor of Livonian practitioners, being at the time 
of his death eighty-two years of age, and having taken 
the M.D. degree at Dorpat in 1827. — Dr. Hellinger, one- 
of the oldest and most respected medical officials in the 
Rhine provinces. — Lancet. 
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SMOKING FIFE. 
The bowl of the pipe communicates through openings 
in the bottom with a chamber having a suitable outlet, 
which can be located at any desired point on the bowl 
or stem. The opening through ,the stem terminates 
in this chamber. It is evident that, by blowing through 
the stem, a powerful current of air will be drawn down 
through the tobacco in the bowl and the smoke will be 

forced through 
the outlet. It 
i s impossible 
for either the 
smoke or nico- 
tine to enter 
the mouth, and 
there is no dan- 
ger of the pipe 
clogged. The 
tobacco can be 
smoked by a person not at 
all accustomed to it. The 
smoke can be blown out 
at any point of the pipe, 
either the head or stem, 
for fumigating purposes. 
A more uniform draught, 
and one which can be con- 
tinued for a longer time, is 
possible with a forced blast 
through the stem, as in 
this pipe, than with the 
inward draught of an ordi- 
nary pipe. This construc- 
tion can be applied to any pipe or holder made spe- 
cially for it, or it can attached to the ordinary forms of 
smoking devices. 

This invention has been patented by Mr. Henry G. 
Schramm, of Camden, N. J., who will furnish any 
further particulars. 




STANDARD DANIELL'S BATTERY. 

T. O'CONOR SLOANE, PH.D. 

The sulphate of copper battery is probably more 
used as a standard of electromotive force than any 
other. Various forms have been ' suggested and 
adopted. Among the features to be secured are per- 
manency and freedom from tendency to local action. 
In these and other respects, the battery as usually 
constructed is defective, as it is emphatically a two- 
fluid cell. It is essential that 
the plates should each be im- 
mersed in a particular fluid, 
and that the fluids should not 
mix. 

To secure this end, various 
means have been adopted. 
The porous jar form is very 
commonly used. But as a 




STANDARD DANIELL'S BATTEEY. 

scientific apparatus this is defective. The pores of 
the jar become filled with the battery salts, and to start 
new this may require quite a lengthy process of clean- 
ing. Then it sometimes happens that metallic copper 
precipitates upon the surface of the porous jar, render- 
ing it quite hors de combat. Thus the mere fact of the 
use of such a jar introduces an element of complica- 
tion. 

In the cut is illustrated a very simple and cheap 
form of cell that avoids most of the troubles usually 
affecting Daniell's battery. Two forms are shown, 
one of the simplest possible description, the other a 
modification designed to secure lower resistance, and 
admitting of the convenient use of a septum of gold 
beater's skin or other membrane. 

The simpler form is constructed with two test tubes, 
a small bent glass tube, and the plates and solu- 
tions. Two test tubes are placed in a stand. A piece 
of glass tubing is bent in a smooth curve, so that 
when in place it will extend from one to the other, as 
shown. This should be about 3 mm. (}^ inch) in in- 
ternal diameter. A piece of copper for negatire 
plate, and of zinc for positive plate, are provided. 
To each a wire is connected by soldering. The de- 
sired solutions must now be prepared. The strength 



is of course to be fixed by the experimenter, according 
to the results he wishes to obtain from the battery. 

The use of saturated solutions is very usual. Assum- 
ing such to be employed, one of the test tubes is nearly 
filled with a saturated solution of copper sulphate. The 
other one contains a saturated solution of zinc sul- 
phate. The latter is the heavier fluid. The bent tube 
is now filled with the same solution of zinc sulphate. 
If it be held while thus filled with its two open ends 
down and open, it will not empty itself. The least jar 
or shake will cause it to do so ; but by careful handling 
it can thus be carried from one vessel to another. Hav- 
ing then filled it with the solution, which is easily done 
by siphoning, it is carefully lifted up as described, and 
lowered into the solutions in the test tube. To be sure 
that no air bubbles rise into the bend, it is well to have 
the zinc sulphate tube filled to the higher level. Then, 
on introducing the bent tube, a little of the zinc solu- 
tion will first siphon over and sink to the bottom of the 
copper solution. A slight mixing of the solutions is not 
prejudicial, provided no copper solution comes in con- 
tact with the zinc plate. The bent tube having thus 
been introduced, the copper plate is placed in the test 
tube containing coppersulphate solution, the zinc plate 
in the other tube, and the battery is ready for use. 

It is of extremely high resistance, and no porous sep- 
tum is used to secure more perfectly from mixture. 
A slight mixing of the solutions in setting up, more- 
over, cannot well be avoided. The other form over- 
comes these troubles, and also gives a cell of lower re- 
sistance. The bent tube is made of larger diameter. 
It may be nearly as large as the test tubes. To the 
apex of its bend a capillary tube, opening into a large 
tube, is connected. If desired, a septum may be tied 
over one of its lower ends. The tubes are filled with 
their solutions, the bent tube is placed in position, and 
by suction the liquid is drawn up until it rises through 
the capillary tube, well into the larger one. The suc- 
tion is stopped and the end left free. The liquid natu- 
rally sinks, but, owing to the small size of the capillary 
tube, with such slowness that a cork can be inserted, 
without trouble, into the suction tube. The plates are 
put into their places, and all is ready for use. 

If a piece of membrance is used, it should be tied 
over the end of the tube which is immersed in the so- 
lution of higher specific gravity, containing the sul- 
phate of zinc. It is well also, in this case, to pour into 
that limb through the suction tube a quantity of the 
zinc sulphate solution. The level of liquid in the test 
tubes and the length of the straight portions of the 
bent tubes must be so adjusted that enough liquid will 
be left in the test tubes after the filling of the connect- 
ing tube. To make this easier to effect, it is well to 
use test tubes of large diameter, or even small beaker 

glasses. 

■ < in » 

Nearly Thirty-three and a Half Miles per Hour. 

Messrs. Thorn ycroft, of Chiswick, have just com- 
pleted a new torpedo boat for the Spanish government 
which for speed, it is stated, has beaten anything that 
has yet been built. The new boat is 147 feet 6 inches 
in length, has a beam of 14 feet 6 inches, and draws 4 
feet 8 inches of water. She has two tubular boilers 
and twin screw compound engines, which act inde- 
pendently of each other, while the steering gear con- 
sists of two curved rudders, which make her ex- 
tremely handy, as she is able to turn about in three 
times her own length, going at ordinary speed, which, 
at a trial on May 10, was 15 "84 knots with the natural 
draught. On a recent trip with the tide in her favor 
and forced draught, she is said to have attained the 
extraordinary speed of 29 '01 knots, or a rate of nearly 
33J£ miles an hour. Her times on May 10 on the 
measured knot were, for two runs of a knot each, with 
the tide, 2 minutes: 10 seconds and 2 minutes 113^ 
seconds, while against . the tide, for three runs, the 
record was 2 25, 2 '25, and 2 - 25}£, giving a mean speed of 
26'18 knots, or over 30 miles an hour. 

The boat is divided into a number of watertight com- 
partments, and in case of being hulled by shot is fitted 
with ejectors capable of discharging 480 tons of water 
per hour. She has two torpedo tubes in the bows, and 
has space to carry four Schwartzkopf torpedoes, and 
will mount four Nordenfelt machine guns. — Iron. 

■ m i ■ » » 

FBTTIT GATHEEEE. 

By means of this light and portable device, the fruit 
may be harvested without injury to either tree or 
fruit, and any known fruit maybe brought from the 
top of a tree to the ground or hand of the operator in 
a perfect condition. ' The upper end of a hard light 
wood pole is constructed with flat sides and edges. 
Centrally, upon one side of the pole, is a groove, in 
which slides an iron or steel rod, pivoted to the upper 
end of which are short arms whose free ends are 
united to semicircular cutting plates. The straight 
edge of one of the plates is formed with a cutting edge, 
while the straight edge of the other plate is provided 
with an angular groove to receive the cutting edge. A 
wrought iron cap having a central triangular cross 
piece' is fitted over the end of the pole, to serve as a 
guide to the short arms and as a brace and stay for the 
upper .portion of the pole. A tube of canvas or cot- 



ton, about three or four feet longer than the pole, open 
at its lower end and slitted a short distance at its upper 
end, is secured to the semicircular plates. This tube 
receives and conducts the fruit to the ground or hand 
of the operator. To use the gatherer, the cutting 
plates are closed and it is hoisted up among the 
branches. When near the fruit, the operator inserts 
the offset of a detachable handle in the most con- 
venient slot in the sliding rod, and, by means of the 
handle, pushes the rod upward, thereby causing the 
pivoted arms carrying the cutting plates and the flexi- 
ble tube to extend upward and outward above the end 
of the pole. The fruit is thus covered within the out- 
stretched cutting plates and tube, and, upon the 
handle being drawn downward, the stem is cut by the 
plates as they come together. The fruit is then con- 
ducted by the tube gently to the ground. 




EVANS' FRUIT GATHERER. 

This invention has been patented by Mr. Eugene 
E. Evans, of Crystal Springs, Miss. 



IMPROVED DOOR SECURER. 
This door fastener is specially adapted for use with 
refrigerator and ice house doors, which under all con- 
ditions are brought by it up tight to the jamb. To the 
outside of the door, Fig. 2, is- attached a plate, and 
upon the inside, Pig. 1, is held a second plate, these 
plates being shaped as shown in the engraving. A 
square spindle formed with a handle at one end, and 
having a thread at the other, passes through the plates 
and door. Upon the inner end of the spindle is placed 
a segmental block having opposite cam faces and 
formed with a square opening to receive the spindle, 
the block being held by a nut screwed upon the spindle. 
To the inner face of the jamb is secured a plate having 
a narrow right-angled projection, the outer face of 
which is inclined in opposite directions from the center, 
the plate being so held that one of its inclined surfaces 
will engage one face at the reduced end of the block 
when the latter is carried from a vertical to a hori- 
zontal position. The block is made with a double face 
and the plate with a double inclined surface, so that 
the device may be used either right or left, as found 
most convenient. In operation, when the door is open, 
a lug upon the handle rests upon a horizontal lug on 
the plate on the outside of the door, the handle and 
block being in a horizontal position facing the inner 
edge of the door. When the handle and consequently 
the block are carried to a vertical position, the door 
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XEIL'S IMPROVED DOOR SECURER. 

can be closed ; and then if the handle be carried down- 
ward in the direction of the inner edge of the door, the 
reduced end of the cam will engage the inclined face 
of the plate, and the farther the handle is carried down, 
the tighter the door will be pressed against the jamb. 
Ordinarily, the handle need only be carried to a hori- 
zontal position to effect a tight joint; but a full quar- 
ter turn more may be made if the door is badly shrunk 
or warped. The fastening is secure when made, and 
easily released. 

This invention has been patented by Mr. Henry F. 
Keil, of 162 East 53d Street, New York City. 
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IMPROVED CAMERA CLAMP AND TRIPOD HEAD. 

The well known tripod screw for securing a camera 
firmly to the head of a tripod has many disadvantages, 
which have several times been pointed out. Yet it still 
continues to be one of the most indispensable articles a 
photographer has to use. 

The object of the device shown in Figs. 1 and 2 of the 
engravings is to overcome the defects incident to the 
common screw clamp, by avoiding all separable parts 
and the wear of the screw thread, and at the same time 
to permit the camera to be easily and quickly secured 
to the tripod. A truncated cone shaped casting, hav- 
ing a projection provided with a socket or seat set 
flush with the top of the tripod head, is secured by 
screws to the under side of the head. The lower face 
of the casting is planed or filed off on a bevel. Passing 
through the hole drilled in its center is the fastening 




WARNER'S CAMERA CLAMP AND TRIPOD HEAD 



spindle, having a solid head turned on its upper end, 
and a thumb actuated disk, held rigidly by suita- 
ble screws, at its lower end. The upper face of the 
disk is beveled to correspond with the bevel on the 
casting above. 

Located in a slot in the spindle is a very light steel 
spring (see Fig. 2), which, in pressing against the walls 
of the hole, holds the spindle by friction, in any posi- 
tion, as it is elevated or depressed, and at the same 
time allows the spindle to be freely rotated. When the 
spindle is not secured to the camera, its head is drawn 
down into the seat in the upper face of the cast- 
ing, so that nothing will project above the surface of 
the tripod head. 

A light metal plate, having its ends bent up around 
the sides of the central bar of the camera bed frame 
and secured thereto by screws, as shown in Fig. 1, has 
a key hole slot in which the head of the spindle of the 
clamp fits. The wood of the camera bed is dug out 
back of this slot, forming a recess, as shown in Fig. 2. 
It will be noticed this method of fastening the plate 
to the camera bed frame secures unusual strength, 
since the pull on the screws is at right angles to their 
length. To prevent any possible slipping of the came- 



ra after it is secured, a slight depression is provided in 
the inner surface of the plate at the end opposite the 
entrance slot, clearly seen in Figs. 1 and 2. 

To clamp the camera on the tripod head, it is only 
necessary to rotate the spindle by the thumb disk 
until the two beveled faces are parallel with each 
other, then to push the spindle upward until the faces 
meet, which leaves the spindle head projecting above 
the tripod head. When the camera is then set upon 
the tripod, the head of the spindle enters the key hole 
slot, and by a slight movement lengthwise the head is 
brought directly over the seat of the slot. By slightly 
rotating the spindle by the fingers with the thumb disk, 
the beveled faces act upon each other like a cam, and 
at once draw down the spindle head into the seat of the 
key hole slot, firmly clamping the camera bed to the 
tripod head. A reverse movement allows the spindle 

to be pushed up so 
that the camera may 
be quickly removed. 
It will be observed 
that the clamp is 
very simple, effect- 
ive, and strong, is 
in fact more durable 
than a screw, not 
liable to get out of 
order, and with it a 
camera can be very 
quickly adjusted to 
a tripod. 

The inventor pre- 
fers the triangular 
form of a tripod 
head, as shown in 
Fig. 1, and has the 
tripod legs rigidly se- 
cured thereto to 
avoid the wear and 
racking motion inci- 
dent to detachable 
legs, which frequent- 
ly occurs when pho- 
tographing in a brisk wind. The fastening for the 
leg of the tripod is shown in Fig. 3, and consists 
of a round plate, provided with two projecting ears 
having a pin riveted between them, which passes 
through a hole in the extremity of the tripod leg. The 
plate is secured to the underside of the tripod head by 
screws. This construction makes a very rigid and 
steady bearing for the tripod head and camera. Both 
may be carried about on the shoulder without in any 
way straining the clamp. 

Different sized cameras may be used on the one 
tripod head. The improved clamp may be fitted to any 
tripod head or camera. The inventor, Mr. M. P. 
Warner, Holyoke, Mass., or the manufacturers, The 
Scovill Manufacturing Co., 423 Broome Street, New 
York, are prepared to furnish clamps and fit them to 
tripods. Further information may be had by address- 
ing either party. 

« in > 

THE NEW MILITARY MULTICYCLE. 
This machine, manned by ten men, which may 
recently have been seen traversing numerous London 
thoroughfares, is Messrs. Singer & Co.'s latest adapta- 
tion of their "Victoria" or " Four-in-Hand " quadri- 



cycle, and is intended for the rapid transport of infan- 
try from one point to another. When fully manned, 
it carries twelve men, who can take with them, if 
necessary, a light baggage cart or ammunition wagon. 
By thus mounting the riders in single file, instead of 
two or four abreast, the machine is both rendered more 
manageable and it also presents less surface to a strong 
head wind. The speed got out of this machine is sur- 
prising. Ten miles an hour is a low average rate, and 
sixteen have been easily accomplished. It is less 
affected than any other velocipede by rough roads, 
and passes easily over a newly metaled track. All the 
tires are wired on the Otto principle, so that they can- 
not be greatly damaged by cuts from sharp stones. 
The whole control and steering of the machine is in 
the hands of one man, who found no difficulty in man- 
aging it even in the most crowded streets. It turned 
easily in less space than a hansom would have needed, 
and threaded its way among numberless vehicles with- 
out mishap. The crew in charge of this multicycle are 
all trained volunteers, who will be able to execute 
intelligently any military evolutions which may be 
demanded of them. The machine is now being severely 




AP ROBERTS' NOVEL TRUNK. 

tested at Aldershot by authority of the War Office. — 
The Graphic. 

« i n » . 

A NOVEL TRUNK. 
The trunk herewith illustrated is the invention of 
Mr. G. I. Ap Roberts, of River Falls, Wis. It is con- 
structed at one end with an inclined bottom on which 
are secured one, two, or more bearings, each carry- 
ing a wheel, as shown in the sectional view, Fig. 2. 
The wheels do not touch the ground when the 
trunk stands on its bottom. The end opposite the 
inclined bottom is provided with handles. When 
it is desirable to move the trunk, the handles are 
grasped, and that end lifted until the trunk rests upon 
the wheels, when it can be rolled in any desired direc- 
tion. It is apparent that this invention is also ap- 
plicable to sample cases, tool chests, etc. 



It has been demonstrated that platinum wire may 
be drawn so fine as to be invisible to the naked eye, 
although its presence upon a perfectly white card can 
be detected by the touch, and can be seen by the aid 
of a small magnifying glass when the card is held in 
such a position that the wire casts a shadow. 




INFANTRY SOLDIERS ON THE ROAD. 

THE NEW MILITARY MULTICYCLE NOW BEING TESTED AT ALDERSHOT. 
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SEABCH LIGHT ON THE IT. S. CBTTISEB ATLANTA. 

The recently completed U. 8. cruiser Atlanta is pro- 
vided with two search lights of great power, one being 
located just back of the 8 in. long range breech loading 
rifle on the forward deck, while the other is im- 
mediately back of the stern chase 8 in. rifle. These 
lights are exquisite specimens of mechanism, and, al- 
though at first glance they seem to be extremely com- 
plicated, there is in reality no part not necessary in 
order to produce their quick, accurate, and easy uni- 
versal adjustment. 

The tube or cylinder containing the light proper has 
a length about equal to its diameter, and is mounted 
upon trunnions placed in bearings in a yoke swiveled 
upon a post or standard secured to the deck. The tube 
has a free movement on its trunnions to provide for 
vertical adjustment, and also moves freely on the ped- 
estal for horizontal adjustment. These movements 
are accomplished by hand, the operator grasping the 
tube and manipulating it as may be necessary ; but 
when a fine adjustment is required, the tube is clamped 
in the bearings and to the standard, when the move- 
ment is then controlled by a worm and gear. 

Within the tube, the front of which is furnished with 
a glass door, and in the sides of which are sliding doors, 
through which the interior can be reached, is an arc 
light, the carbons of which are three-quarters of an 
inch in diameter. The arc is located in the focus of a 
parabolic reflector covering the rear end of the tube, 
the direct rays being prevented from leaving the tube 
by a shield held in front of the arc. The carbons are 
carried by a frame having a movement parallel with 
the axis of the cylinder, so that the arc can be main- 
tained in the focus. Each carbon is provided with an 
independent adjusting apparatus, by means of which 
its point can be moved to either side, forward or back, 
and up or down. Through the center of the reflector 
is an opening, covered by a red glass, through which 
the arc can be inspected, and at the center of the right 
hand side of the tube is a prism. The light can be cut 
off by a shield, which can be swung down between the 
arc and reflector. A switch controlling the current of 
electricity is placed on the pedestal. 

These devices for altering the position of the points 
of the carbons by hand are, of course, independent of 
the usual mechanism governing the carbons and regu- 
lating the arc. They are intended to provide means 
for shifting and regulating the arc in its relation to the 
focus. 

In the top and bottom of the tube are openings, so 
covered as to prevent the light from passing out, which 
serve to ventilate the interior, the heat of the light be- 
ing sufficient to create an upward draught. 

The beam of light issuing from the lantern diverges 
slightly, and is sharp and well defined. When required, 
a lens can be fitted over the plane glass cover so as to 
produce a pencil of light having parallel rays. 

It is evident that, from the elevated position of these 
two lights, their location on the ship, the extraordi- 
nary power of the light they throw, and the ease with 
which they can be handled, the surface of the water 
immediately around the vessel and at a long distance 
off can be brilliantly illuminated. The rapidity 
with which the beam can be swept around and ad- 
justed to short and long distances will serve to give 
warning of the approach of any floating craft, and any 
object once sighted can, by means of the delicate ad- 
justing contrivances, be easily and surely kept in the 
path of the beam. Provision is also made for keeping 
the light steady during the rolling of the ship. 

For particulars concerning the search lights we are 
indebted to the courtesy of Lieut. W. P. Clason. 

•» < ■ > — 

Early Use of Mahogany. 

It is said mahogany was first known to Europeans 
through the fact that Sir Walter Raleigh, when at 
Trinidad in 1595, used planks of it to repair one of his 
vessels. The samples thus carried to England were 
much admired, but for over 100 years it was put to no 
practical use. In 1720, however, a Dr. Gibbons, of 
London, received a few mahogany planks from a friend 
in the West Indies, and employed a cabinet maker to 
work them up. From that time to the present, the 
wood has been a staple article of commerce, So far 
the supplies have practically all come from Spanish 
America, but there is some possibility that other sec- 
tions may contribute to the supply. Mahogany, though 
of an inferior quality, has been shipped from Africa, 
and certain parts of India have proved to be adapted 
to its growth. Mahogany is of slow growth. 



Steel Oars. 

Yates & Co., Birmingham, are making an oar in 
which the blade is made from the best sheet steel, high- 
ly tempered. It is put forward as being much stronger 
than the ordinary wooden one, and cannot be broken 
without undue violence. The handle fits into a socket 
running nearly the whole length of the blade, and 
forming a backbone of great strength. The oar being 
much thinner in the blade than the wooden one, enters 
and leaves the water cleaner. The handles are made 
separately, of the ordinary spruce or ash, and if broken 
can be readily replaced. 



Tiro Very Deep Wells. 

The Northampton Herald, referring to a well boring 
for Belding Brothers, silk manufacturers, Rockville, 
Conn., says of the work : When the sandstone was 
reached, it was thought that at a depth of 750 feet that 
would be the last of it ; but when this depth had been 
attained, and the sandstone still continued, it was then 
predicted that by the time the drill had gone down 
1,250 feet, it would be through the stratum, but not so; 
and again another prediction was in order, and 1,500 
was the depth named. But the well has been bored 
some 3,440 feet, all but 200 feet being through sandstone, 
and now the best geologists are at loss what to say, for 
the question how far the sandstone does extend is a 
conundrum which they " give up." 

Prof. Emerson, of Amherst College, and other emi- 
nent geologists declare that it is impossible to tell 
anything about it. Mr. Haskell, the solicitor of the 
North American Mining Company, which is sinking 
the well, has brought the matter before the geologists 
of the Boston School of Technology, and they do not 
attempt to give any theory which affords any en- 
couragement as to how far it will probably be necessary 
to go down before getting through with the sand- 
stone. The theory is that the sandstone is the deposit 
of a vast river current in the past ages, and there- 
fore it is difficult to arrive at any conclusion as to 
what the depth of this deposit may be. The well is now 
the deepest in the country, and, with one or two ex- 
ceptions, the deepest in the world. There is one at 
St. Louis 3,180 feet in depth, which flows seventy-five 
gallons of water per minute. 

m < ■ i ■» 

making Solder. 

The solder manufacturers make it so easy for tinners 
to procure solder, and at such a reasonable price, that 
it may be only a few years before there will be so few 
tinners who know how to make the article that the 
process may be counted among the lost arts. In many 
country towns, old tea lead can be bought so cheaply 
that it may pay the tinner to make his own solder. 
To make good solder, care must be taken that the 
metals are not heated too much, or they become hard, 
or lose their life. The usual way of making solder is 
to put a kettle on the forge and melt the pig tin, then 
the lead is added. If this operation is left to incom- 
petent persons, there is danger that the material may 
be heated too hot. This should never occur. 

The tea lead can be melted quickly by bending a 
piece of heavy iron in the form of a trough, which 
can be placed on the forge in an inclined position. 
By having a proper amount of fire under the iron, 
and burning resin with the lead, the paper can be 
burnt off very rapidly. A pot can be placed under 
the trough to catch the melted lead. As soon as 
enough lead has been melted, the pot of lead can be 
weighed, and the proper amount of tin added to make 
the desired quality of solder. For general use, most 
tinners prefer half and half ; while for rough work, 
whatever that may be, a solder composed of fourteen 
parts of tin to twenty-two of lead may do. 

The greatest care should be taken that there is no 
zinc in the solder ; if there is a suspicion of any, it 
can be removed by burning sulphur on the surface of 
the melted solder. This operation should not be con- 
tinued too long, as sulphur will eat tin as well as 
zinc. 

When the metal is ready to be dipped out, it 
should be constantly stirred, so the heavy lead will 
not settle to the bottom, and leave the tin on top. 
Its paper can be taken off tea lead by opening 
out the lead and sprinkling it with water, then fold- 
ing up again, and allow to stand until the paper will 
peel off. This saves one heating, and makes the 
solder richer. 

There are two kinds of tea lead. One kind looks 
more like solder, it is so light colored. This kind is 
said to contain bismuth. It is better for solder mak- 
ing than the darker colored kind. As long as the 
solder is melted, its surface should be covered with 
resin, to prevent the air from forming the oxide of tin ; 
and if the solder is poured into pans, it should be 
skimmed with a piece of Russia iron as wide as the 
dish, so, when the solder cools, it will look like cakes 
of silver. The " scraps " from the solder boards should 
never be melted with the new solder, as there may be 
some pieces of zinc or galvanized iron in the collec- 
tion. 

As hot metals are not convenient to weigh, an- 
other way of making the solder may be used. The 
lead can be melted in the kettle, and about as much 
tin put in as may be thought right. When there is 
more than half lead, a star will form on a button of 
the solder as it cools ; as more tin is put in, this "star" 
will disappear, until the button shines like silver. 
Then the solder is all right. These buttons are made 
by taking out a little solder in a ladle, and pouring it 
on a heavy stake, so it will cool at once. A little 
practice will enable one to tell the quality of solder 
as well as could be done by weighing. 

A little bismuth added to solder makes it melt 
easier, and teaspoons can be made that will melt on 
being put into hot tea. This makes a "nice joke to play 



on people, for it is enough to surprise any one to 
have tea to drink so hot as to melt the teaspoon. 

It is by putting bismuth into solder, so it will melt 
easy, that our brother tinners in China manage to 
solder the lead lining of tea chests so nicely and cause 
the " Melican" tinner to wonder how it is done. — Ame- 
rican Artisan. 
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How Watch Dials are Printed at Elgin, 

The progress of art is nowhere more apparent than 
in the to-day method of dial making, contrasted with 
the old system of hand painting and ruling. 

We have just examined the present system of print- 
ing dials employed at Elgin, a system first invented 
by Henry Abbott, of New York, and supplemented by 
the experiments and exertions of Mr. Eggler, the pres- 
ent superintendent of the dial department at Elgin. 
This system dispenses with all the old army of skilled 
dial painters and rulers, besides producing work of an 
accuracy and beauty they could never hope to equal. 

As at present employed, the first step taken is to en- 
grave on a steel plate a pattern of the dialthey wish 
to produce. This steel plate once made serves as a 
model forever, for from it is first formed a matrix of 
brass, on which is made by the usual electrotyping pro- 
cess a number of copper electrotypes, containing the 
pattern substantially the same as the first engraved 
steel plate. These copper electros are next covered 
with the pigment they wish to mark the dial, and 
after drying are cleaned off carefully, the pigment of 
course remaining in the depressions. These copper 
plates are next placed upon a flat, revolving table, 
and collodion poured upon them. Centrifugal force 
disperses the collodion evenly over the plate, and. in a 
few moments the film of collodion, backed by a sheet 
of paper, is carefully removed, having taken up the 
pigment from the plate. These coppers, after a limited 
use, are discarded, as the collodion and friction of 
rubbing in the pigment tend to mar the distinctness of 
the image. These collodion sheets are next laid care- 
fully on a dial which has been already baked and pol- 
ished, and after removing the paper backing, used 
to facilitate handling, the dial is gently fired to evapor- 
ate the collodion and fix the pigment firmly on the 
enamel. Dials are thus produced of a beauty and ac- 
curacy all depending upon the execution of the origi- 
nal model ; and as such a model, laid out mathemati- 
cally and finely engraved, serves to always produce its 
counterpart, dials are made with an accuracy and 
cheapness not to be attained by the old process of in- 
dividual treatment. Various colors may be printed, 
only requiring care in the first laying on of the pig- 
ment. — C. B. Garrett, Jewelers' Journal. 



Interesting Cure of Insanity. 

\An interesting instance of fighting insanity by in- 
sanity has recently been noticed among the Blackwell's 
Island patients. Two lunatics had been received who 
were disposed to commit suicide. In addition each 
possessed a special delusion, one to the effect that he 
was a cow, the other that his head was an iron ball, 
and was to be rolled along the floor. They carried 
these beliefs into action, one striking his head against 
the padded walls of his cell, the other rolling his head, 
and of course his body with it, along the floor. The 
two patients were placed together, and each was 
privately informed of the other's weakness and warned 
to watch his companion to prevent him taking bis 
own life. Thus each had a charge in the other. Their 
vigilance was unceasing. Each supposed himself per- 
fectly sane, and this belief was accompanied by con- 
siderable scorn for the other's weakness of intellect 
and accompanying delusions. Gradually under the 
influence of this treatment the patients were observed 
to improve. To have their attention centered on 
definite duty and on objects external to themselves 
proved a tonic for their diseased minds, and gradually 
a complete cure was effected, and they received their 
discharges from the asylum. 



Absorption of Nitrogen from the Atmosphere. 

Soils were placed in vessels of glazed earthenware, 
and in some cases were protected, in others exposed to 
air and rain, the rain water being collected and an- 
alyzed, and the amount of ammonia and nitric acid in 
the air being also determined. The results show that 
vegetable soils continually absorb nitrogen from the 
air, even when they are not supporting vegetation. 
The amount absorbed is in all cases very much greater 
than the quantity of nitrogen existing as ammonia or 
nitrogen oxides in the air or rain. In fact, the rain re- 
moves from the soil in the form of soluble nitrates con- 
siderably more nitrogen than it brings in the form of 
ammonia. At the same time, the amount of nitrogen 
absorbed is far greater in the case of soil exposed to 
rain than where soil is protected, probably owing to 
the greater activity possessed by the nitrogen-absorb- 
ing organisms under the former conditions. In the 
majority of cases, a notable proportion of the absorbed 
nitrogen is converted into nitrates.— Berthelot, Compt. 
Rend. 
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AN IMPROVED BHEOSTAT FOB INDUCED CUBBENTS. 
To the Editor of the Scientific American ; 

While residing on Staten Island, N. Y., I invented a 
simple rheostat for the Faradic current, the construc- 
tion of which was published in the Scientific Ameri- 
can on November 9, 1878. 

When applying the Faradic current through this 
rheostat for therapeutical purposes, the seance has to 
be interrupted whenever a change in the strength of 
the current is required. My present rheostat obviates 
this, besides being still simpler than the other. 

Directions for Making. — File the screws of four bind- 
ing screws lengthwise, half way ; put the filed, flat sides 
of two binding screws against each other, and tie or 
solder them together, thus obtaining two double bind- 
ing screws, joined end to end. 





The black line indicates the joining. Roll tightly a 
thick knitting needle three or four times around in 
thin writing paper, and glue or gum the paper while 
rolling. When dry, cover the paper with plumbago by 
using either stove blacking or a soft pencil. Slip the 
binding screws on the blackened needle, and the rheo- 
stat is ready. F. G. Oehme, M.D. 

Roseburg, Oregon. 



Artificial Rabies. 

Many visitors to the Paris exhibition of 1878 will 
remember an interesting collection of artificial rubies 
exhibited by M. Fremy. These had been obtained 
either by heating together at a high temperature 
a mixture of alumina and minium or a mixture of 
equal weights of alumina and barium fluoride, with a 
trace of potassium bichromate in each case to impart 
the rose color. As earthen crucibles had been used in 
the operation, it was then supposed that silica derived 
from them might have determined the crystallization 
of the alumina. This, however, has since been dis- 
proved in respect to the latter mixture, and numerous 
experiments made by M. Fremy in conjunction with 
M. Verneuil have demonstrated that nearly all the 
fluorides possess, to a remarkable degree, the property 
of determining at a red heat the crystallization of 
alumina (Comptes Rend., civ., 738). Calcium fluoride, 
especially, appears to exercise over alumina an enorm- 
ous power of mineralization; for when pure native cal- 
cium fluoride and pure alumina were calcined for some 
hours at a white heat in the same crucible, but sep- 
arated by a platinum plate pierced with holes, the 
emanations from the fluorspar proved sufficient to 
cause the alumina to change its amorphous state and 
form a crystalline mass. In order, however, to prevent 
any " perturbation in the commerce of precious stones " 
being caused by this announcement, M. Fremy adds, 
in a foot note, that although the rubies obtained by this 
method are of fine color, good shape, very distinct in 
crystallization, and in every respect more beautiful 
than previous products, they are still small, and there- 
fore without commercial importance. — Pharm. Jour- 
nal. 



The Origin of a Small Race of Turkeys. 

In 1877 the author sent a number of wild turkeys to 
Santa Cruz Island, situated in the Pacific Ocean, about 
20 miles off shore. The island is about 30 miles long, 
and five to ten wide, and contains no animals injurious 
to fowls excepting a small gray fox. The first season 
four hens raised 61 birds to maturity, which attained 
the size of the parents. The next year the produce 
was 120, of about the same size. These birds multi- 
plied and lived perfectly wild in the forest, and in a 
few years it was observed that they had diminished 
very much in size, so that now it would be impossible 
to find a cock which would weigh over six pounds, 
which is less than one-third the size of their original 
ancestors, or the first and second island generations. 

The author thinks this is undoubtedly a case of 
pretty close inbreeding, although he does not think 
the fact is conclusively established. These birds had 
an abundance of feed on the island, consisting of 
acorns, berries, insects, and grass, and have always 
been healthy and vigorous, with habit of flight about 
the same as that of the Eastern wild birds in their 
native haunts. The writer has introduced wild turkeys 
in various places on the Pacific slope north of San 
Francisco, which have been prolific and healthy, and 
attained the normal size. — J. D, Caton, American 
Naturalist. 



The Vienna Papyri. 

A recent number of the Vienna Mittheilungen, 
which communicates periodically the results of the 
examination of the papyri of the Archduke Rainer, con- 
tains a notice by Professor Bickell of a fragment of an 
ancient recension of a gospel. Professor Bickell re- 
gards it as a Greek translation from the Aramaic. A 
photographic facsimile of it is given, which is about 
12 centimeters square and does not contain more than 
100 Greek MS. symbols. It gives the words addressed 
by Christ to the Apostles after the last supper, as they 
are recorded in St. Matthew xxvi., 30 to 34, and St. 
Mark xiv., 26 to 30, but with notable variations. For 
instance, the words, " After I am risen, I will go before 
you into Galilee," do not appear in this fragment. The 
noted palseographist Wessely believes the fragment 
dates from the beginning of the third century. Pro- 
fessor Bickell recalls that Papias mentions, according 
to the testimony of St. John the Disciple, that St. 
Matthew wrote down in Aramaic a collection of Christ's 
discourses, and that this collection formed the ground- 
work of St. Mark's gospel. Hence he suggests that this 
fragment may really be a portion of a pre-canonical 
gospel. Professor J. Krall has discovered from five 
fragments of a papyrus on " ^Esthetics " that the lost 
play entitled Scylla, hitherto attributed to Euripides, 
was in truth a dithyrambic poem by Timotheus, who 
flourished a century later. The editor himself, Pro- 
fessor Karabacek, states on the authority of one of 
these papyri that the earliest mention of the Turks by 
name must now be pushed back to 808 A.C. Hitherto 
the earliest date, as found in a MS. in the British 
Museum, at which the Turks appear in history was 
set down at 873 A.C. 

■»<»>«. 

The Influence of Tea, Coffee, and Cocoa on 
Digestion. 

Dr. James W. Fraser, in a recent number of the 
Journal of Anatomy and Physiology, has recorded the 
results of an interesting series of experiments on the 
action of our common beverages on stomachic and in- 
testinal digestion. The experiments have been most 
carefully arranged from a physical standpoint, and 
give us some valuable hints on the digestion of the 
chief alimentary principles, but they have no bearing, 
it should be mentioned, on individual variations of 
human digestion, or on the influence of the various 
glands in preparing the gastric or intestinal juices. 
They are, however, of much value in showing how 
standard preparations of the peptic and pancreatic fer- 
ments are modified in action when our ordinary daily 
beverages are allowed their free action on the digestion 
of various articles of food. The digestive processes 
were carefully investigated, and absorption was imi- 
tated by a proper dialyzing arrangement. An artificial 
peptic juice, and afterward an artificial pancreatic 
juice, were employed, and the amount of nitrogenous 
matter dialyzed was most carefully estimated. The 
food stuffs experimented on were raw and cooked 
serum and egg albumens, raw and cooked myosin, syn- 
tonin, alkali albumen, casein, gluten, starch, and 
oleine. The results obtained from an exhaustive 
series of experiments and analyses show that all the 
three typical infused beverages — tea, coffee, and cocoa 
— retard the digestion and absorption of all the nitro- 
genized proximate principles of dietetic substances when 
peptic and pancreatic digestion are taken together, 
and that they uniformly retard peptic digestion, al- 
though tea may assist the diffusion of peptones from 
the stomach. Pancreatic digestion is also uniformly 
retarded, and diffusion thereafter is but rarely assisted, 
so that neither of them compares advantageously with 
water as a standard beverage for experimental investi- 
gations. A summary of dietetic advice is added to 
Dr. Fraser's observations, which will, in the main, 
agree with that which is now given by our best au, 
thorities in cases of dyspepsia ; and we are glad that 
experimental inquiries afford so strong a basis of sup- 
port to empirical clinical observations : 

" 1. That it is better not to eat most albuminoid 
food stuffs at the same time as infused beverages are 
taken, for it has been shown that their digestion will 
in most cases be retarded, though there are possibly ex- 
ceptions. Absorption may be rendered more rapid, but 
there is a loss of nutritive substance. On the other hand, 
the digestion of starchy food appears to be assisted 
by tea and coffee ; and gluten, the albuminoid of flour, 
has been seen to be the principle least retarded in di- 
gestion by tea, and it only comes third with cocoa, 
while coffee has apparently a much greater retarding 
action on it. From this it appears that bread is the 
natural accompaniment of tea and cocoa when used as 
the beverages at a meal. Perhaps the action of coffee 
is the reason why, in this country, it is usually drunk 
alone or at breakfast, a meal which consists much of 
meat, and of meats (eggs and salt meats) which are 
not much retarded in digestion by coffee. 2. That 
eggs are the best form of animal food to be taken 
along with infused beverages, and that apparently 
they are best lightly boiled if tea, hard boiled if 
coffee or cocoa, is the beverage. 3. That the casein of 
the milk and cream taken with the beverages is pro- 
bably absorbed in a large degree from the stomach. 



4. That the butter used with bread undergoes diges- 
tion more slowly in presence of tea, but more quickly 
in presence of coffee or cocoa ; that is, if the fats of 
butter are influenced in a similar way to oleine. 5. 
That the use of coffee or cocoa as excipients for cod- 
liver oil, etc., appears not only to depend on their pro- 
nounced tastes, but also on their action in assisting the 
digestion of fats." — Lancet. 

< hi » — — 

HOW TO OBAFT OLD TBEES. 

The Rural New-Yorker says that the following is an 
easy and effective method of grafting old trees. By it 
the percentage of failure is reduced to a minimum, 
and branches at least six inches in diameter, and, in 
the case of pear trees, 75 years old, maybe worked with 
assured success. Last year we mentioned the case of 
such a pear having been grafted two years before with 
the Kieffer, that gave a full crop last year fall. Saw 
off the branch at right angles to the stem to be grafted, 




CROWN GRAFTING. 

as shown by a. Then cut a clean slit in the bark 
through the wood, as shown — a slit the same as in bud- 
ding. Separate the bark from the wood and insert the 
cion, 6, one for each slit. The number of slits for each 
stock will be determined by its size. We will suppose 
the stock illustrated to be six inches in diameter, and 
that six cions are to be inserted. The stock after re- 
ceiving the six cions is shown at c. Grafting wax is not 
needed. A thick paper may be wound about the top 
of the stock, extending about one inch above it and 
securely tied with strong twine, as shown at d. The 
space above the stock encircled by the inch of paper 
may then be filled to the top of the paper with a puddle 
of soil and water, made so thin that it can be readily 
poured from any suitable vessel. This mud protects 
the surface of the wood of the stock, and excludes the 
air from the insertions. It gives every advantage of 
wax without its objections. Of course, stocks of any 
size may be worked in this way. One, two, or any 
number of cions may be inserted, according to the size 
of the stock. 



Geometrical Proportion. 

Various problems have been based on the rapid in- 
crease of the last number in a series of geometrical pro- 
portion. A man offers to sell a horse for what a farthing 
will increase to if multiplied by two, and the product 
doubled successively for every nail, twenty-four in all, 
in the horse's shoes. The twenty-fourth term of a 
geometrical proportion with a ratio of 2, and whose first 
term is unity, is 8,388,608. A pound sterling contains 
960 farthings, so that the horse would cost over 873 
pounds, or over $4,000. A cent treated as the basis for 
a similar calculation gives at the end of thirty days 
over five millions of dollars. We give below the series, 
numbering also each term. It will be noticed that the 
increase at first is slow. Thus eight days are needed 
before the amount increases so as to exceed a dollar. 
To find the sum of any number of terms, the last one 
must be multiplied by two and one must be subtracted 
from the product. 



l 

2 

3 

4 . 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
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16 


.02 
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.04 
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.08 
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.16 
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.32 
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.64 
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1.28 


28 


2.56 


24 


5.12 


25 


10.24 


26 


20.48 


27 


40.96 


28 


81.92 


29 


163.84 


30 



$327.68 

655.36 

1,310.72 

2,621.44 

5,242.88 

10,485.76 

20,971.52 

41,943.04 

83.886.08 

167,772.16 

335,544.32 

671,088.64 

1,342,177.28 

2,684,354.56 

30 5,368,709.18 
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INEXPENSIVE ABC LAMP. 

BY GEO. M. HOPKINS. 

For most experimental uses, and for practical use 
in connection with the projecting lantern, the simple 
and inexpensive arc lamp shown in the annexed en- 
graving serves a very good purpose. It requires an 
occasional adjustment of the carbons to maintain the 
arc ; but this is a matter of little consequence if the 
lamp is used for a purpose requiring the constant pres- 
ence of the operator in its vicinity. Should the arc be 
broken, it may be re-established instantly without care- 
ful adjustment of the carbon rods. As will be seen by 
reference to the engravings, the lamp requires little 
skill or time for its construction, and the materials of 
which it is made cost practically nothing. 

The experimental lamp shown in Fig. 1 consists of 
two stout copper wires, say No. 12, each bent to form a 




a battery, no particular care is necessary in handling 
it, but it should be used with caution in a circuit con- 
veying a very heavy current. When used in connec- 
tion with the eight light dynamo, the carbon rods 
should be five-sixteenths inch in diameter. By turn- 
ing one or the other of the rods in the helix, it is 
moved forward or backward, according to the direc- 
tion in which it is turned.; the friction of the carbon 
in the helix giving the carbon the motion of a screw 
in a nut. When the arc is broken, it is unnecessary to 
screw the rod forward and then retract it, to re-estab- 
lish the arc, as the wire will spring sufficiently to per- 
mit of pushing the rod forward to bring the points in 
contact, and the resilience of the wire will return 
the carbon to its normal position, thus establishing 
the arc. 

The lamp is adapted to lantern use by grooving'the 
edges of the board and mounting the board between 
clamping pieces attached to a standard and provided 
with tongues fitted to the grooves of the board, a 
screw being inserted in the clamping pieces for drawing 
them into contact with the edges of the board, as shown 
in Fig. 2. A small concave reflector is attached to the 
center of the board, to reflect the light which 
would otherwise be lost. 

The clamping device permits of centering 
the reflector, and the arc is retained oppo- 
site the center of the reflector by the occa- 
sional adjustment of the carbons. 



Fig. 2.-SIMPLE ARC LAMP FOR PROJECTION. 

helix of sufficient size to readily receive the carbon 
rod and permit of turning the rod for the purpose of 
feeding it forward to maintain the arc as its point is 
consumed. The straight ends of the wire extend in 
the same direction at right angles to the helix, and are 
offset and inserted in a board and bent down upon the 
under side of the board, as indicated by the dotted 
lines in Fig. 1. The two helices are arranged axially 
in line, so that the points of the carbon rods will cen- 
ter accurately, and each helix is bowed at its center 
to secure a spring contact with the sides of the rod. 

The electrical connections are made by clamping a 
copper burr down upon one foot of each helix, and 
upon the end of one of the conductors. 

The outer ends of the rods are inclosed in short 
pieces of rubber tube, to prevent an electrical contact 
of the fingers with the rods. This simple lamp has 
been found very useful in experiments in connection 
with the eight light dynamo, recently described in 
these columns. When this lamp is used in connection 
with a small dynamo like the one referred to, or with 



In the edge of the wooden disk is turned a groove, 
formed on a circular curve of a little greater radius 
than that of the screw. 

The screws are centered in the lathe and trued, and 
a journal is formed near each end of each screw. A 
small grooved pulley is fitted to the shank of one of 
the screws, and the screw is journaled in wooden or 
metallic boxes, secured by small clips to an upright 
supported by a cross bar extending across the lathe 
bed and held in position by a bolt. The screw is now 
fluted either in the lathe or by means of a file, the 
flutes being preferably formed on a spiral. The screw 
is then heated red hot, plunged into powdered prussi- 
ate of potash, again heated to a red heat, and finally 
plunged into cold water. This operation casehardens 
the iron, so that it will cut the wood without being 
easily dulled. The fluted screw is now placed in its 
journal boxes, and a round belt is passed from the 
drive wheel of the lathe over two small guide pulleys, 
supported as shown, and around the pulley on the 
screw. 

The screw is rapidly revolved, and the frame by which 
it is supported is driven forward by the taps of a ham- 



AHATETTR MECHANICS. 

SIMPLE BACK GEAR FOR FOOT LATHES. 

It often happens that the owner of an 
ordinary foot lathe desires to accomplish 
work beyond the capacity of his lathe. For 
example, he may desire to bore an engine 
cylinder or turn an iron wheel, or turn or 
bore a large piece of wrought iron or steel. 
Any of these operations requires slow speed 
and strong driving, both of which are im- 
possible without back gear or its equivalent ; 
but back gear is expensive, and most foot 
lathes would not warrant its application. 

The engraving shows a simple and inex- 
pensive device for securing a slow, strong 
motion, which is adapted to much heavier 
work than that commonly done on small 
lathes. Of course, there is a limit to the size 
of work possible with a light lathe, even 
though provided with back gear, the limit being de- 
termined by the strength and rigidity of the bed and 
other parts ; but almost any lathe worth possessing 
should be sufficiently rigid to permit of boring the 
cylinder of a one horse power engine and doing all of 
the Other work on such an engine, with the exception, 
perhaps, of boring and turning the flywheel. 

The attachment is so simple that little more than a 
glance at the engraving is required to convey the full 
idea of its construction and application. To the back 
of the face plate is secured a disk of hard wood, such as 
maple, cherry, or mahogany, as large in diameter as 
can be swung in the lathe. The wood may be fastened 
to the face plate by means of ordinary wood screws 
passing through the plate into the wood, or by bolts. 
Two small straight lag screws, or coach screws, or large 
wood screws, are selected, one of them to be used as a 
tangent screw for driving the wooden disk, the other 
to be fluted like a tap and used for cutting the edge of 
the wooden disk, so as to convert it into a worm wheel 
adapted to the tangent screw, 




SIMPLE BACK GEAR FOR FOOT LATHES. 

mer until the threads engage the periphery of the 
wooden disk. When the disk has made one revolution, 
the marks of the screw are examined, and if they coin- 
cide where they overlap, the operation is continued by 
gradually tapping the frame forward until the screw 
has cut as deeply as possible into the wood, when 
the fluted screw is replaced by the entire one, and the 
attachment is complete. 

Should the threads lack much of coming together 
after the disk has made one revolution, the disk must 
be turned down a very little. 

The wooden worm wheel should be saturated around 
its periphery with a heavy oil, or what is better is to 
rub on tallow and melt it by means of a gas flame or 
lamp, so that it will be absorbed by the wood. 



It has been computed that the death rate of the 
globe is 67 a minute, 97,790 a day, and 35,639,835 a 
year, and the birth rate 70 a minute, 100,800 a day, and 
36,792,000 a year. 




Fig. l.-SIMPLE ARC LAMP. 
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A FAIB OF LIVE SALAMANDERS. 
A large tub partly filled with water, and placed in the 
middle of a room on the second floor of Reiche & Bros.' 
animal house in Park Row, New York City, contains 
a pair of the world-famed salamanders, which ancient 
historians, and indeed some later naturalists, incline to 
place in the same category with the fabled sphinx, the 
dragop, and the basilisk. They are of the largest va- 
riety known (Cryptobranchus maximus), and said to 
have been found in the crater of an extinct volcano 
near Niphon, in Japan, lying torpid in an Avernus-like 
pool. 

They belong to a second family of the order Batra- 
chia, which also includes lizards and frogs, and can live 
out of as well as in the water. Having the legs of a 
saurian joined to the form of a fish, exuding an acrid 
humor through a skin covered throughout its whole 
extent with black warts and tubercles, the giant sala- 
mander seems the embodiment of all that is most re- 
pulsive among the reptilia. Goaded by the keeper 
with a sharp stick, it comes to the surface and spits 
and hisses, and its little eyes, sunk deep amid the 
cankerous growths of the head, burn like coals of fire. 
Then it looks a very demon. 

One of the present specimens is 3 feet or thereabouts 
in length, and of a chocolate-brown color ; the other is 
somewhat smaller 
and black. The 
mouth, when op- 
en, shows a dou- 
ble set of serrated 
teeth, with points 
like so many nee- 
dles. The tongue 
is cream-pink, 
pointed, and has 
the quick, almost 
spasmodic move- 
ment of the 
snake's. 

The second 
night after their 
arrival, both es- 
caped from the 
tub of water and 
left upon the 
sanded floor of 
the room two 
trails of slime, in- 
dicating the seve- 
ral directions they 
had taken. The 
smaller was found 
only a few feet 
distant, behind a 
pile of boards. 
The trail of the 
larger one led out 
into the hall, 
down two flights 
of stairs, and into 
the cellar. Before 
it was found, a 
black bear, chain- 
ed in the cellar, 
suddenly died, 
and the dealer in 
animals insists 
that it was killed 
by the intruding 
salamander. 

He thinks that 
the reptile, while 
crawling along, 

was attacked by the bear, and, in self-defense, spat at 
him. The fluid which it ejects from its mouth is milky- 
white, acrid, and does not differ essentially from aco- 
nite or wolf's bane. It is not soluble in water, but dis- 
solves readily in spirits of wine. In taste it resembles 
corrosive sublimate, and is very astringent. 

The student of natural history will scarcely fail of 
regret that a careful autopsy was not made of the dead 
bear to discover whether or no there was any proof that 
it was killed by the salamander. It is interesting to 
note that, when the wandering salamander was at last 
found, the experienced naturalist-dealer, thrusting 
aside for the time the terrible warnings that have come 
down through the ages of the deadliness of the sala- 
mander, coolly threw a blanket over the reptile and 
lifted him into the waiting tub, thus evincing his con- 
fidence in the more recent investigations of contempo- 
rary naturalists. 

The two salamanders swim lazily about their tank, 
the smaller of the two continually seeking to hide his 
head under the big one, and both keeping well down 
toward the bottom, as though their eyes were unused 
to so strong a light as that shining upon the surface. 
At stated times, both come to the surface for air, 
though careful observations show that they can remain 
below for at least half an hour without apparent dis- 
comfort. When out of the water, there is no glisten to 
the skin, as in other of the amphibia. The surface is 
dull, though constantly changing its complexion as the 



great warts which cover it close up or separate with the 
rhythmical movements of the limbs. A close examina- 
tion shows the bodies of these creatures to be alive 
with the foetid exudations from the pores ; an exuda- 
tion which, if active in the normal state, is strikingly 
increased if the animals be irritated, in proof of which 
the keeper, prodding the larger salamander with a 
pointed stick while crawling on the floor, the slimy 
track he left behind him visibly thickened. 

With commendable alacrity and caution, the New 
York Board of Health sent a sanitary inspector to ex- 
amine the conditions under which the reptiles were be- 
ing cared for. Authorities say that everything the sala- 
mander touches is impregnated with poison. That 
distinguished naturalist, Pliny, says : 

" Of all the venomous animals, it is the salamander 
that is by far the most dangerous, for while other rep- 
tiles attack individuals only, and never kill many per- 
sons at a time, the salamander is able to destroy whole 
nations, unlsss they take proper precautions against it. 
For if this reptile happens to crawl up a tree, it infects 
all the fruit with its poison, and kills those who eat 
thereof by the chilling properties of its venom. Nay, 
even more than this : if it only touches with its foot 
the wood upon which bread is baked, or if it happens 
to fall into a well, the same fatal effects will be sure to 




A PAIR OF LIVE SALAMANDERS. 

ensue. The saliva of this reptile, if it comes in contact 
with any part of the body, the sole of the foot even, 
causes the hair to fall off from the whole body." 

Though this is a highly colored and evidently erro- 
neous description of the properties of the salamander, 
there is no doubt that its saliva and secretions are poi- 
sonous, and one cannot help regretting that the Board 
of Health did not send an analytical chemist along with 
its inspector, so that we might know just how much 
truth there is in the water storjfc; that is to say, just 
how far the poisonous influence of this reptile will ex- 
tend in a running stream or in still water. 

The result of the inspector's visit was an order from 
the Board of Health that the water from the great tub 
be carried away only in galvanized iron buckets, and 
that disinfectants be used freely in and about the prem- 
ises as long as the salamanders are there. A very in- 
teresting experiment was made last week to test the 
power of the reptiles to destroy life. A rabbit was 
brought in and thrust against the large salamander, 
the same being placed upon the floor for the purpose. 
Bunny gave the same manifestations of fear as when 
pursued by his arch enemy, the ferret. He shook as 
with a palsy, his eyes filled with tears, and his powers 
so weakened that, at times, the limbs refused to bear 
the body upright, and he fell upon his side or head. 
The reptile, as though regarding the occasion as un- 
worthy the exhibition of his much vaunted powers, 
simply thrust poor Bunny aside with a lazy movement 



of his ugly head, and all attempts to make him bite or 
spit failed signally. 

Like his supposititious congener, the newt, the sala- 
mander's favorite food is said to be flies, bugs, frogs, 
and fish; and though he can bite, as is proved by the 
ease with which he masticates the meat on which he is 
now fed, and the fact that he has been known to eat 
his own species, nature has evidently supplied him with 
other means of attack and defense than the needle-lik 
teeth that deck his jaws. The head is large and flat, 
having a single branchial orifice on each side, thus 
closely resembling a North American tailed batrachian 
reptile called the menopoma, and which is said to con- 
nect the perrenibranchiate amphibians with the sala- 
manders. Indeed, no less an authority than Van der 
Hoeven classes the menopoma with the reptile under 
discussion, which he calls Cryptobranchus japonicus. 
The tail is about one-third the entire length, and there 
is a loose fold of skin extending from the head all the 
way to the tail, which seems to have an active part in 
the locomotion. 

A wonderful property of the salamander is its power 
of enduring extreme heat or cold, which led to its be- 
ing called " Daughter of fire with body of ice." Per- 
haps it was because of his ability to withstand very 
high temperatures that induced the belief among the 

ancient Greeks, 
who seem to have 
originated the 
fabulous stories 
concerning the 
salamander, that 
he could survive 
the furnace. It is 
certain that he 
has been found 
frozen in blocks of 
ice and come to 
life again upon its 
melting. 

Another won- 
derful property is 
his power of re- 
newing portions 
of his body when 
once removed, a 
case being on rec- 
ord where a lost 
eye was complete- 
ly renewed in a 
year's time, and 
his extraordinary 
tenacity of life. 

M. Dumeril 
mentions a case 
where three- 
fourths of the 
head of a sala- 
mander was cut 
off with a pair of 
shears. Put into 
a glass vessel and 
deprived of nos- 
trils, eyes, ears, 
and without a 
tongue, he con- 
tinued to live and 
to move around, 
even when cica- 
trization had so 
done its work 
that there was no 
normal connec- 
tion with the 
lungs, and no passage for receiving food. Aristotle, 
Nicander, Dioscorides, and Pliny all agree that the 
salamander is proof against the fiercest flames. The 
latter authority even outstrips the others in declaring 
it has no sex. Linnaeus places the salamander among 
the lizards, though he has a heart with two auricles. 

As to the ability of the salamander to withstand fire, 
the only evidence recorded of later years was supplied 
to the naturalist Buffon by M. Ponthonier, a French 
consul at Rhodes. He declared that he saw a salaman- 
der — one of the smaller species — walking about among 
the live coals of his kitchen fire. He removed it while 
still alive ; the balance of his household, insisting it 
was the devil, flying for their lives meantime. Buffon, 
removing it from the bottle in which it was sent him, 
discovered that a portion of the reptile was missing, 
and concludes therefrom that it would have been en- 
tirely burnt up had the Frenchman not rescued it in 
time. 

Ancient authority says that the wonderful cloth sent 
by the Tartar king to the Roman pontiff, and contain- 
ing the holy napkin, the sudarium domani, in which 
it is yet preserved, was made of the skin of the sala- 
mander. For centuries the heart of the salamander, 
worn in an amulet, was thought to be a prophylactic, 
and a certain cure for leprosy. 

The giant salamander is said, on good authority, to 
be a specimen of the now extinct species, a portion of 
whose remains, found in 1725 incrusted in a large block 
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of stone, and mistaken for those of a human being, 
gave rise to the belief that man witnessed the Deluge, 
and excited great interest among the palaeontologists. 
We are told that " Seheuchzer, a Swiss naturalist of 
some celebrity, who added to his scientific pursuits the 
study of theology, being called upon to give his opinion 
as to the nature of this relic of ancient times, declared 
that he recognized in the skeleton the remains of a man. 
In 1726 he published a description of these fossil re- 
mains in the Philosophical Transactions of London, 
and in 1731 he made it the subject of a special disserta- 
tion entitled ' Homo dihivii testis ' " — man a witness of 
the Deluge. 

•» i » i m — — — — — — — 

Many Items of Interest. 
BradstreeVs has compiled very exhaustive tables on 
the number of workinen at present engaged in the 
various industries of the country, the wages paid them, 
and other highly interesting data, and the general re- 
sults shown are very satisfactory. It appears from 
them that at least 400,000 more workmen are engaged 
than at this time two years ago, and that the wages, 
which had sunk very low in the two years prior to 1885, 
are at present at about the same figures they were dur- 
ing the bright business year of 1881-82. 



the trees with water in which London purple or Paris 
green has been dissolved, thus killing the worms after 
they begin to eat. It requires very little poison to do 
this, two teaspoonfuls of poison to a barrel of water 
being sufficient. Too strong a dose might injure the 
apple leaves, which when young are very tender. 



A correspondent of the Carriage Monthly asks the 
editor for a good receipt for mixing body rough-stuff 
out of Reno's umber and orange. The editor applied 
to Reno Bros, for the information, and their reponse 
contained the following receipts, with the further re- 
mark that many painters had various ways of mixing 
rough-stuff, the rules below being as near right in gene- 
ral use as any : 

For Rough-stuff. — Take equal parts of good japan 
and coach rubbing varnish. Pour together and add 
enough of the French umber filler to bring it to the 
consistency of a thin paste. Thin with thin turpen- 
tine. 

For Priming and Lead Coating. — Use French umber 
filler. Mix with oil to the consistency of keg white 
lead, and use the same as lead. 

For Putty and Glazing. — Mix with japan and var- 
nish to the consistency required. 



A harrow-shaped flock of wild geese, the Waterbury 
(Conn.) American says, went northward over the city 
recently. They seemed to attend sharply to the busi- 
ness of traveling until they spied one of the numerous 
kites the boys in the northern portion of the city were 
flying. This kite was uncommonly high in the air, and 
the geese objected to it. At least they circled about it 
two or three times, and then four of their number, 
delegated for the purpose, attacked the kite and tore 
it into shreds, and went on their way. 



Mr. E. L. Corthell, chief engineer of the Atlantic 
and Pacific ship railway project, of which the late 
Captain Eads was the head, announces.his determina- 
tion to do all in his power to bring it to a successful 
conclusion. All who have known of Mr. Corthell's 
work in connection therewith, his unceasing efforts be- 
fore Congress, certainly have faith in Mr. Corthell's 
ability to construct the work. He is well and favor- 
ably known in connection with this project, as well as 
his construction of the jetties in the South Pass, and 
other engineering plans with which Mr. Eads was 
identified. 

Mr. Corthell has entered into a copartnership with 
Mr. Geo. S. Morrison as consulting and constructing 
engineers, with offices at 35 Wall Street, New York 
City, and Lasalle Street, Chicago, and will direct con- 
struction of railroads, examine, report, and take charge 
of river and harbor improvements for government or 
corporations. This will in no way, says our informant, 
interfere with the ship railway project, in which Mr. 
Corthell is interested with an enthusiasm second only 
to that of the late great inventor of the vast enter- 
prise. 

A country hotel proprietor, who had advertised for 
city boarders, was astonished the other day at receiv- 
ing a letter from a New York gentleman asking him to 
send hiin samples of his drinking water for analysis. 
It was a wise precaution on the part of the man seek- 
ing a summer home, for a great deal of sickness arises 
from contaminated water; and if every one seeking 
country board for their family would make similar in- 
vestigation respecting the sanitary condition of the 
places they are inclined to occupy, a twofold benefit 
would be the result — sickness in his own family would 
likely be avoided, and the boarding-house keeper would 
be necessitated to put his premises in cleanly condition. 



A writer says that female canker worms have not the 
power of flying, and can only reach the extremities of 
limbs, on which they deposit their eggs, by crawling 
up the trunk. They begin this with the first warm 
days of spring, before buds and leaves are ready to put 
forth. It is quite common for them to do this while 
the nights are cold enough to harden tar in vessels 
around the trees intended to obstruct their progress. 
This old method has therefore given way to spraying 



Mr. Thomas A. Edison, the famous electrician, has a 
very handsome residence in Llewellyn Park, Orange, 
N. J., and he is about to erect outside of the park a 
three story brick building, 250 X 60 feet, for conducting 
his experiments and as a repository for his books, 
drawings, models, etc. When completed, it will un- 
doubtedly be the finest building devoted to electrical 
science in the world. 



Wood and.Iron says that one of the neatest and best 
ways of testing the soundness of a boiler plate is to sling 
it up by the corners so that it will lie in a horizontal 
position, and scatter a small quantity of dry sand 
evenly over the surface. By tapping the sheet lightly 
underneath, the sand will be thrown off wherever the 
plate is solid, while in places where lamination or blis- 
ter occurs the sand will remain fixed. 



Wrought iron expands and contracts with a force of 
about 200 pounds per square inch for each degree Fah. 
This property was taken advantage of at the Museum 
of Arts and Trades, in Paris, to draw in the walls of a 
gallery that had bulged outward by the weight on the 
arch. A number of bars were placed across the build- 
ing and screwed into plates on the outside. Alternate 
bars were then heated, and when expanded were 
screwed up tightly, wlien the cooling and contraction 
of the bars drew the walls closer together. By repeat- 
ing the operation the walls were brought into their 
original position. 



Tbe Burning of the Museum of Confucius. 

A conflagration which took place lately in a remote 
village of China has destroyed one of the most re- 
markable literary and artistic museums in the world. 
The edifice in question was the ancestral home of the 
family of Confucius, built centuries ago, near Loo, in 
the province of Shan-Tung. In this building, genera- 
tion after generation, the male heirs of the great 
Chinese teacher have dwelt in an unbroken line for 
2,500 years, bearing the title of dukes. With every 
other family in China, a nobleman's rank must 
always be lower than that of his ancestor ; for no 
true Confucian would presume to stand higher than 
his grandfather, father, or his elder brother. In the 
illustrious " House of Confucius," however, the lofty 
title of duke passes unchanged except when emperor 
after emperor adds by royal decree some new phrase 
of honor to the name and line of the famous philoso- 
pher. The tomb of Confucius is a huge mound, over- 
grown with trees, on the banks of the River Sze, with 
carved animals on each corner and groves of cypress 
trees ranged solemnly around. The relics of his age, 
and the rich tributes of worship paid to him by gen- 
eration after generation, since 600 B. C, have all been 
gathered into this "House of Confucius," lately 
destroyed. Here were accumulated precious texts on 
stone and marble and commentaries of his books, 
wonderful carvings in jade and alabaster, jars and 
vases of porcelain, beyond all price, to say nothing oi 
jewels and gold and silver work sent from all parts of 
the Celestial Kingdom, and even by reverential "outer 
barbarians." All, or nearly all, of these treasures are 
forever lost by this deplorable event, which has fallen 
upon China as nothing short of a national calamity. 
No liberality on the part of emperor or people can 
replace the vanished memorials of that remarkable 
teacher. — London Telegraph. 



Spectroscopic Reaction in Gases. 

At the suggestion of Sir Henry Roscoe, Mr. T. W. 
Best has made an interesting series of experiments on 
this subject, which has recently been communicated to 
the Manchester Literary and Philosophical Society. 
The author mixed the pure and perfectly dry gases in 
eudiometers provided with aluminum electrodes, which 
were connected with an induction coil and Leyden jar. 
The light of the discharge was then focused upon the 
slit of a one-prism spectroscope. The only gases ex- 
perimented upon were hydrogen, nitrogen, and oxygen, 
but it may be hoped that others will shortly be ex- 
amined. When nitrogen is added to hydrogen at ordi- 
nary atmospheric pressure, the least quantity of the 
former element that can be detected is l'l percent. At 
the same pressure as little as 25 per cent of hydrogen 
can be detected in nitrogen. This curious difference is 
also observed with mixtures of nitrogen and oxygen. 
As little as 0'8 per cent of nitrogen can be detected in 
oxygen, whereas not less than 4'5 per cent of oxygen 
gives a visible spectrum in nitrogen. At lower pres- 
sures the results are somewhat different, the least 
quantity of nitrogen perceptible in hydrogen being, at 
ten inches and a half, 3 6, and at three inches and a 
half 2 - 5. The experiments are well worth extending. 
The limits of delicacy with gases containing carbon 
would be very interesting. 



A microscope Showing Perspective. 

Mr. Burch has recently exhibited to the Royal Society 
of Great Britain a microscope of his invention, which, 
instead of being focused merely for the plane of the 
object to be examined, gives the perspective of the 
latter's different parts. All those who have looked into 
a microscope will appreciate the value of this improve- 
ment. 

Mr. Burch discovered, in 1874, that if the distance of 
two lenses from each other is equal to the sum of their 
focal lengths, the optical conditions become such that 
the size of the images is always proportional to that of 
the objects, whatever be their position on the optical 
axis. 

This proportion is in direct ratio of the focal length 
of the two lenses. A displacement of the object upon the 
optical axis brings about a displacement of the image 
in the same direction, but which is to the first as the 
square of the ratio. 

He has constructed a microscope on this principle, 
and has exhibited to the Royal Society a magnified 
moss shown in perspective. The field of this first in- 
strument is quite small, but Mr. Burch points out a 
means through which he hopes to enlarge it sufficiently. 
— Vlndustrie Moderne. 



« in » 



The Use of Chloride of Palladium Paper in Detecting 
Gas Leakages. 

To search for leakages of gas, Dr. Bunte suggests 
the use of paper dipped in palladium chloride solu- 
tion. Such a paper, in fact, changes its color as soon 
as it is in the presence of a quantity, however small, of 
gas, coming from leaks imperceptible by the odor, 
and which produce no effect upon the earth covering 
the pipes. Dr. Bunte suggests the following method 
of practically applying the test to street mains. Above 
the pipe are excavated, at intervals of 2 to 3 me- 
ters (<a% to 10 feet), holes 30 to 40 cm. (12 to 16 inches) 
deep, corresponding to the joints and sleeves. In each 
opening is placed an iron tube 12 to 13 mm. (% inch) 
in diameter, within which is a glass tube containing 
a roll of the test paper. The air from about the main 
enters the iron tube, and the trace of gas which may 
be present reveals itself by coloring the paper brown 
or black, according to its quantity. If after ten to 
twenty minutes the paper is still white, we may be 
certain that at the point tested there is not the small- 
est escape of gas. Various authorities who have ex- 
perimented with Bunte's method certify to its effi- 
cacy. Beyer, of Mannheim, Eitner, of Heidelberg, 
Richard, of Carlsruhe, the superintendent of the gas 
company of Stuttgart, may be noted among these. 
As a consequence of the trials made at Monaco, it 
follows that if the use of palladium paper is of in- 
contestable use for testing outdoor conduits, it is of 
no less value in the case of leaks occurring within 
houses. 

Dr. Bunte admits this fact, but adds that in apply- 
ing this reaction to places closed tightly, certain 
troubles present themselves. Thus, suspending a piece 
of paper saturated with palladium chloride to the 
ceiling of a gas-lighted room, only a small fraction of 
the air comes in contact with it. Now, to produce the 
coloration, a certain volume of gas is required. It fol 
lows that gas must form a considerable portion of 
the atmosphere to act upon the paper. Better results 
would be obtained by aspirating the gas through tubes 
containing it. Another trouble is that the paper sus- 
pended in the air dries and becomes less sensitive. 
Felker overcomes this trouble by placing under the 
glass tube a receptacle filled with palladium solution. — 
Vlndustria. 



Pietsch's Sewer Pipe Trap, 

Under the head of " Something New in Traps," the 
Brooklyn Eagle of May 14 says : 

",Mr. Herman Pietsch, of 360 Fulton Street, the in- 
ventor of a wash bowl trap for which he claims pe- 
culiar merits, exhibited his apparatus in the health 
department laboratory this morning. There were pres- 
ent Dr. Kent, Dr. Elias H. Bartley, and Inspector 
Coggins, of the Plumbing Bureau. All these gentle- 
men expressed their opinion that Mr. Pietsch's inven- 
tion was far ahead of anything which had yet been 
placed before the public." 

We may add this trap has been in use in the Sci- 
entific American office for two or three yecrs, and 
gives the utmost satisfaction. 

■»<»>» 

Whetstones. 

The Guide Seientifique describes the following 
method of making artificial whetstones : Gelatine of 
good quality is dissolved in its own weight of water, 
the operation being conducted in a dark room. To the 
solution \% per cent of bichromate of potash is added, 
which has previously been dissolved in a little water. 
A quantity of very fine emery, equal to nine times the 
weight of the gelatine, is intimately mixed with the 
gelatine solution. Pulverized flint may be substituted 
for emery. The mass is moulded into any desired 
shape, and is then consolidated by heavy pressure. It 
is dried by exposure to strong sunlight for several 
hours. 
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THE FABIS INTEBNATIONAL EXHIBITION. 

The crowning triumph of the French republic, re- 
served for the centennial anniversary which changed 
the destinies of the great nation, and gave liberty and 
license to her children, will be worthy of France and 
of the occasion the country feels called upon to honor. 
There are still two years to pass before the Great In- 
ternational Exhibition of 1889 will be opened to the 
public, but they will be all too short to complete the 
vast scheme which has been evolved from the numerous 
plans submitted for consideration, and which is now 
being pushed forward with the system and zeal which 
distinguish the organization and energy always char- 
acteristic of great public undertakings in France. As 
will be seen from the perspective view and general 
plan we publish this week, the exhibition buildings 



relating: 1. To electric lighting. 2. Generators and 
electrical machines. 3. Tests and measurements. 4. 
Telephones, telegraphs, etc. The first sub-committee, 
under the presidency of M. Lemonnier, had first to con- 
sider two fundamental questions : Shall the exhibition 
be lighted every evening, and what spaces shall be 
lighted ? Naturally, the first question was promptly 
answered in the affirmative. It was indeed considered 
possible that such a course might be objected to on 
the ground that theaters, concerts, and other places of 
public resort might suffer, but, on the other hand, it 
was obvious that, during the time of the exhibition, 
Paris would be so crowded with visitors as to secure 
ample audience for every species of entertainment. 
Moreover, electric lighting will be undoubtedly one of 
the great attractions to exhibitors who could only get 



Besides the foregoing, there will be at least 184,000 
square feet for the industrial and art galleries, restau- 
rants, etc. An approximate estimate shows that some 
3,000 horsepower will be required to produce the neces- 
sary light of 3,000,000 candles. 

Under the auspices of the syndical chamber of elec- 
trical industries, a syndicate has been formed for 
undertaking this great work. This syndicate, which 
includes among its members the leading electrical en- 
gineers in Paris, has offered to furnish the material, 
and to furnish light at all the private and public parts 
of the exhibition that will be open at night, on their 
own responsibility. Other French and foreign exhibi- 
tors will, however, be invited to aid the syndicate with 
engines, dynamos, and plant. The remuneration of 
the syndicate will consist : (1) A payment of one franc 




THE PABIS INTERNATIONAL EXHIBITION. 



will occupy the whole of the Champ de Mars, the 
quays on each side of the river, and the extensive 
grounds of the Trocadero and the Palace itself. The 
most striking feature of the exhibition will be the great 
Eiffel Tower, nearly 1,000 ft. in height, opposite to and 
axial with the Trocadero Palace and the Pont de Jena. 
At the other end of the Champ de Mars, and extending 
for its whole width, will be a vast hall, covered with an 
arched roof about 350 ft. span, to be devoted to ma- 
chinery. Adjoining this will be a vast building for 
miscellaneous groups, and on either side will be two 
great halls, one devoted to art and the other to indus- 
trial exhibits. What space is not covered in will be 
laid out in gardens. The general arrangement of the 
buildings will, therefore, be on three sides of a square, 
the fourth side being occupied by the stupendous 
monument, which it is reasonably expected will be a 
source of astonishment and attraction to visitors. 
A committee has been appointed to assist the commis- 
sary-general a nd the director of sections, to attend to 
everything relating to electrical matters. The president 
of this committee is M. Mascart, and it is divided into 
four sub-sections charged to examine all the questions 



justice after dark. In order to arrive at an approxi- 
mate estimate of cost, it was indispensable to describe 
what portion of the exhibition should be lighted. 
First the Trocadero Palace might be thrown out of 
consideration, as it will be lighted by gas. The question 
of illuminating the Eiffel Tower is also held in reserve. 
The portions of the exhibition opened to the public at 
night will be limited to the terraces, the art galleries, 
the industrial exhibition, the agricultural exhibition, 
the machinery hall and approaches, as well as the 
restaurants and offices. The areas of the various sur- 
faces to be illuminated are as follows : 

1. Open Spaces. Square meters. 

Gardens 188,810 

Courts outside machinery hall 17,075 

205,885 
Or about 2,813,000 sq. ft. 

2. Covered /Surfaces. 

Machinery hall 63,000 

Central gallery 5,250 

East and west galleries 7,200 

Offlces,etc 900 

76,850 
Or about 818,700 sq. ft. 



for each evening visitor, the entrance charge being 
fixed at two francs ; (2) a tariff to be paid by private 
users ; this tariff to be fixed by the administration. 

It is not too much to say that the success of lighting 
the 1889 exhibition will be assured, thanks to the 
initiative taken by the Paris manufacturers of electri- 
cal plant, who, to the number of six, have undertaken 
the responsibility. 

THE EIFFEL TOWER. 

As soon as the construction of the Eiffel Tower in 
connection with the Paris Exhibition of 1889 was de- 
cided on, the works were commenced and pushed for- 
ward with so much activity that very shortly the first 
portion, that is, the foundations of the four columns 
forming the base, will be finished, and it will be of in- 
terest to describe them before they are covered up out 
of sight. As is well known, the tower, 984 ft. in height, 
will rest on a base occupying a square, and be carried 
by four steel columns, supported on masonry piers, 
328 ft. apart from center to center. The axis of these 
foundations coincides with that of the Champ de Mars, 
and their sides are perpendicular to the Seine. They 
occupy the site which since the 1878 exhibition had 
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been utilized as a garden. The two masonry piers 
nearest to the Seine are in ground which the old maps 
of Paris indicate as having been occupied by an arm of 
the river, so that there is no wonder that the excava- 
tions revealed the presence of water a short distance 
below the surface. The further piers, on the contrary, 
rest in firm gravel, entirely free from water. On this 
account different methods had to be followed in con- 
structing the foundations of the two sets of piers. 
Those nearest the Seine are being formed with caissons 
sunk by compressed air. The ground over the whole 
surface of each pier was first removed to a slight depth, 
and then at the bottom of this rectangular excavation 
were placed four large wrought iron caissons 49 ft. 3 in. 
long by 19 ft. 8 in. wide and 10 ft. high. About 6 ft. 
above the bottom of the cassion a platform or roof was 
made, carried on a series of girders 18 in. deep. These 
caissons are placed in such a way that their principal 
axes are parallel to the diagonal of the excavated 
rectangle, which converges toward the center of the 
base of the tower. It is in the same direction that all 
the angles of the structure lie, and the thrusts be ex- 
erted. The cassions thus arranged, as shown in the 
annexed diagram, are provided 
with the ordinary pneumatic 
appliances on the floor of the 
partition above referred to, the 
space beneath serving as a com- 
modious working chamber, 
which is lighted by electricity. 
The work of sinking is done by 
ten men in each caisson. It is 
kept up continuously day and 
night, and a daily average progress of 15 in. or 16 in. is 
made. The ultimate depth of the bottom of the cais- 
sons is 32 ft. 9 in. below the ground level. At the end 
of last week the four caissons of the piers nearest the 
center of Paris were almost erected. Those for the 
corresponding piers are nearly in their final position. 
The work on the two piers furthest from the Seine is 
much more advanced. They have been built on the 
ground over an invert of beton 6 ft. thick, and are fin- 
ished each with four skewbacks at an angle of 52 deg. 
to carry the arches of the tower. The superstructure 
will rest on 3 ft. of masonry on top of the piers, and a 
double bedplate of cast iron and steel. These will be 
secured to the masonry each by two holding-down 
bolts built into the piers, 4 in. in diameter and 23 ft. 
long. 

Special precautions have been taken for passing off 
harmlessly underground the atmospheric electricity 
which will accumulate on this gigantic lightning con- 
ductor. A commission of electricians was appointed 
to consider this question, and to point out the precau- 
tions that should be taken. They consist in sinking 
below the foundations ten cast iron tubes 20 in. in 
diameter, which are connected with the metallic struc- 
ture. In a few days the ground around the founda- 
tions furthest from the Seine will be filled in, and only 
the skewbacks to carry the framework will be visible. 
When the caissons of the other piers are sunk they will 
be filled with beton, and the masonry base will be 
built upon them. Nothing has yet been definitely fixed 
as to the elevators. There will be one in each inclined 
column, and from a level of 490 ft. there will be only 
two, which, however, will work vertically. Several dif- 
ferent types have been under consideration. It is cal- 
culated that the pressure of the tower on its base will 
be about 57 lb. per square inch. The effect of wind is 
allowed for in this estimate at about 33 per cent. It is 
also calculated that the maximum oscillation at the 
summit of the tower will not exceed 7 in. — Engineering. 

< m » 

Tuning an Organ by Telepbone. 
A Birmingham paper says that a novel experiment 
was recently tried there with the telephone. A letter 
was received by Messrs. Rogers & Priestly, musical 
caterers in that town, asking them to send an organ 
to suit a pianoforte to a room at Moseley, where a 
concert was to take place that night. The firm were 
totally at a loss to know the precise tone of the piano, 
and consequently despaired of being able to comply 
with the demand in time. However, much to their 
surprise, they found that they could communicate 
with the people at Moseley through the telephone. 
Forthwith Messrs. Rogers asked that one of the notes 
of the piano should be struck. When this was done, 
the sound could be distinctly heard in Colmore Row, 
and by gradually reducing the pitch pipe the tones of 
both instruments were made to correspond. 

4HI » 

Hypnone. 

Von Schuder writes of fourteen patients treated by 
acetophenon, or hypnone, in whom favorable results 
followed. A dose of from 2 to 4 drops was sufficient to 
produce sleep of several hours' duration. The effect 
was especially happy among the phthisical. 

No ill after-effects were observed. In one case only, 
after 6 drops had been given, the patient awoke from a 
long sleep with headache and slight vomiting. The 
effect, dependent upon the dose and the individual 
peculiarities T>f each patient, was manifested after from 
one-half to one and one-half hours.— Der Pharmaceut. 



Incentives to Better Work. 

One of the strongest inducements the mechanic can 
see in striving to learn to do work better and quicker 
is the prospect of increased wages. While to a certain 
extent there may be a desire to excel, yet if there is 
no particular profit in excelling, the principal induce- 
ment is gone. It is of course sometimes difficult, where 
large numbers of men are employed, to grade them so 
that justice will be done to all. Employers recog- 
nize this fact, yet it can be done. Where men are 
working under the piece system, the better workman 
gets pay at least for his ability to do more rapid work. 
And here, too, comes one of the worst difficulties with 
labor unions or organizations. They to a certain ex- 
tent have the same question to deal with. Where men 
are paid by the piece, the difficulty is apparently over- 
come. But there are so many kinds of labor in the 
performance of which this system cannot be carried 
out, that it is utterly impossible to solve the question 
by this plan. To a class one of the strongest induce- 
ments to joining a labor organization is the prospect 
of securing an increase in wages. This class is greatly 
benefited, in the matter of wages, by membership in a 
labor union, for they receive the same wages as their 
fellows, provided the piece system is not in vogue ; 
whereas if working outside the pale of a labor organ- 
ization, they would be compelled to stand on their 
merits, and consequently put up with the wages their 
abilities command — in short, receive what they earn, 
and no more. Masons, carpenters, blacksmiths, ma- 
chinists, in fact the skilled workmen of most trades, 
place themselves on a level with the unskilled and 
incompetent when they join a labor union, and with- 
out the piece system receive the same rate of wages, 
no matter how much more profitable their labor may 
be to the employer. 

Does not such a system tend to discourage men who 
have the ability to excel ? Does it not lower the 
standard of excellence and merit ? Does it not pro- 
duce indifference and carelessness in the ranks of 
labor ? The Industrial Gazette, after asking the above 
questions, pertinently adds : So long as the superior 
workman is obliged to work for the same wages as 
other men who are unable to cope with him either in 
quality or quantity of work done, just so long will 
he fail to see the object of striving to improve. He 
is not benefited by the union, because the wage rate 
established by fellow members is lower than his 
ability would command under other circumstances. 
He pays a penalty for being a good workman, and 
membership in the union entails pecuniary loss. Not 
only himself, but his employer .is injured also, for the 
latter has a right to expect his employe to do his 
best, which he cannot do when conscious that a slouch 
workman receives the same rate of pay for a smaller 
amount of poor work than he does for a greater 
amount of first class work. A reform in this direction 
is the crying need of the hour. 



plating articles which are readily attacked by the 
solution, it is of course desirable to first coat them with 
some metal not appreciably affected by such solutions. 

In the deposition of iridium from any of its solutions 
it is necessary to avoid battery power of too great in- 
tensity; and in case the intensity be too great, it can 
be recognized by the deposit becoming dark and 
powdery, and also by an excessive evolution of gas from 
the surface of the anode and cathode. In managing 
the solution, alkalinity should be avoided, although 
neutral solutions may be employed; but acid solutions 
are to be preferred. 

During deposition, where a thick deposit is required, 
it may be found necessary to remove the articles from 
the solution from time to time, and to wipe them in 
case the deposit should have a tendency to become 
black; but this blackness may be avoided by proper 
manipulation of the solution and battery power, and 
also by proper cleansing of the articles. It is also 
found that when the articles to be plated are kept in 
gentle motion during deposition, the deposit will take 
place faster and be brighter and thicker than if they 
are allowed to remain stationary. Mr. Dudley does 
not claim, however, that the plating produced by his 
process will resist the action of acids which will dissolve 
finely divided iridium. 



Electro Deposition of Iridium. 

In a patent recently issued to Mr. Wm. L. Dudley, of 
Covington, Ky., the inventor describes a process of 
depositing iridium, by means of which a bright, flex- 
ible reguline deposit is obtained. 

The inventor uses either an aqueous solution of the 
double chloride of iridium and sodium or of the double 
chloride of iridium and ammonium, containing about 
two ounces of metallic iridium to the gallon, and 
acidified with about one-half an ounce of sulphuric 
acid to the gallon. 

The solution of the double chloride of iridium and 
sodium is prepared as follows: The hydrate of iridium 
is dissolved in the least possible quantity of hydro- 
chloric acid and evaporated in a water bath to expel 
the excess of acid. The residue is then dissolved in 
water and an amount of sodium chloride is added suffi- 
cient to combine with all of the chloride of iridium 
present to form the double salt. The solution is then 
diluted to the required amount, so as to contain about 
two ounces of metal to each gallon of liquid. The re- 
quired amount of sulphuric acid is then added, and 
the solution is ready for the electro deposition. 

The solution of the double chloride of iridium and 
ammonium is prepared as follows : The hydrate of 
iridium is dissolved in the least possible quantity of 
hydrochloric acid and carefully neutralized with am- 
monium hydrate. It is then acidulated with sulphuric 
acid until all of the precipitate produced by the am- 
monium hydrate is dissolved, and finally diluted with 
water until each gallon of the liquid contains about 
two ounces of the metal. The solution is then ready 
for work when acidified, as before mentioned. 

From both of these solutions Mr. Dudley obtained a 
thick, bright, and reguline deposit of iridium; and he 
has found that a plate of iridium or phosphide of 
iridium, as made by the Holland process, if used as an 
anode, will dissolve in these solutions while the current 
is passing. 

As in electro plating with other metals, it is essential, 

to obtain good results,-that the articles to be plated 

should be perfectly clean. A brighter and smoother 

| deposit is obtained if the -articles are highly polished 

I before they are introduced into the Iridium bath. In 



The Islands of tbe Pacific. 

In addition to the two large islands recently dis- 
covered in the Pacific Ocean, a third has just been dis- 
covered lying less than 100 miles from the northern 
coast of New Guinea. It has been named Allison Is- 
land, is nearly three miles long, rises from 100 ft. to 150 
ft. above the sea, and has abundant timber. Several 
stretches of fertile and inhabited land, some of them 
much larger than Allison Island, have been found with- 
in a few years at a distance of 200 or 300 miles from the 
New Guinea coast, and similar discoveries are made 
once in a while in various parts of the Pacific. Al- 
though the maps of the Pacific Ocean are studded with 
islands which appear to be lying close together, vessels 
may sail among these islands for weeks together with- 
out once coming in sight of land. So vast is the waste 
of waters, that not long ago a crew which had been 
shipwrecked in the great island region of the Pacific 
rowed north forty days before they reached Hawaii, the 
nearest land. Mr. A. R. Wallace, who has traveled 
widely in the Pacific, has expressed the opinion that 
there are still a good many islands which have never 
yet been seen by white men. Now and then a Pacific 
trader finds some new or little known island, and opens 
trade with its inhabitants. When the Woodlark Is- 
lands were explored some time ago, it was found that 
an Australian firm had carefully charted the islands 
several years before, and had been quietly trading 
there, all unknown to the other Pacific merchants. 



Basic Slag as a Fertilizer. 

The following matter is the result of investigation by 
Professor Dr. Paul Wagner, director of the agricul- 
tural laboratory at Darmstadt : 

Phosphate in finely crushed basic slag acts more 
quickly than phosphoric acid in crude guano or bone 
meal, notwithstanding the slag contains a larger per- 
centage of lime than the other two manures. The 
value of the slag depends upon Its fineness. Slag I. 
is reduced equal to the finest flour ; II. is slightly 
less so, and III. is twice as course as II., yet barely one 
fourth as active. Basic slag is especially valuable on 
moorand peaty meadow soils, and the author deems 
it unwise to use any other phosphate manure on such 
earths. In laying out pastures and meadow, the slag 
gives great help when placed deep in the ground, and 
its use is advocated in vineyards, orchards, and gar- 
dens. If ammonium sulphate be used additional to 
slag, they must not be strewn as a mixture, as the 
lime in the slag would liberate ammonia. Slag can 
be mixed with nitrate of soda and potash salts with- 
out deterioration ; but to prevent adhesion from stand- 
ing unused, powdered peat must be added. The iron 
in the slag is not at all deleterious. 



Preservation of Wooden Poles. 

A simple method of treating wood with preservative 
solutions is employed in Norway for telegraph poles. 
After the poles are set in place a man goes from one to 
another with an auger, with which he bores a hole in 
each post, beginning at a point about 2 feet above the 
ground, and boring obliquely downward, at as small an 
angle as possible with the axis of the post, until the 
point of the auger reaches the center of the stick. The 
auger hole should be an inch in diameter, and, in tele- 
graph poles of the ordinary size, will hold easily 4 to 5 
ounces of sulphate of copper, which is put into it in the 
form of coarsely powdered crystals, and the opening 
then stopped with a plug, the end of which is left pro- 
jecting as a handle, so that it can be pulled out and re- 
placed. It is found that the crystals of copper sulphate 
disappear slowly, so that every three or four months 
the charge must be renewed ; while the wood, both 
above and below the auger hole, even to the very top 
of the pole, gradually assumes the greenish tint due to 
the presence of copper in the pores. 
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ENGINEERING INVENTION. 

A dumping car has been patented by 
Mr. Auguatin 0. M. Auguin, of Raincy, near Paris, 
France. Combined with a truck having transverse 
shaft with a worm, and the laterally movable body with 
a transverse rack on its under side engaging the worm, 
are hooks and gudgeons for limiting the outward move 
ment and forming the axis on which the body turns in 
dumping, with other novel features, to enable the bodies 
of cars to be displaced in either direction laterally. 



AGRICULTURAL INVENTIONS. 

A check rowing attachment for corn 

planters has been patented by Mr. Orren A. Shotts, of 
Osceola, Iowa. It is an attachment capable of being 
elevated bodily from the ground and adjusted laterally 
and by*otation, the drop being automatically operated 
by the action of the check wheels, the invention cover- 
ing various novel features of construction and combina- 
tion of parts. 

A plow has been patented by Mr. Ed- 
ward B. James, of Thorn asville, Ga. It may be ar- 
ranged as a double plow, or two single plows adjusted 
to plow two furrows of different depths simultaneously, 
or it may be used as a cultivator, having two plow 
beams and adjustable fastening devices for connecting 
them, with pivoted standards supported by offset braces, 
the handles having an adjustable support for holding 
them at different heights. 



■•♦• 



MISCELLANEOUS INVENTIONS. 

A device for lowering coffins has been 

patented by Mr. John T. Meredith, of Buchtel, Ohio. 
This invention provides a means whereby the coffin 
may be supported over the mouth of the grave, and 
lowered therein, the apparatus being strong, cheap, and 
durable. 

A post hole digger has been patented 
by Mr. James H. Humphrey, of Platte City, Mo. The 
machine consists of a grip, lever, disk rod, and disk, 
and is especially designed to remove the earth quickly 
from the digger, and when digging to assist it in re- 
taining very wet or dry earth. 

A line protector for vehicles has been 

patented by Mr. Frank C. York, of Salina, Kansas. It 
is intended to prevent the lines of the harness in driv- 
ing from being caught under the ends of the thills, the 
thill ferrules having loops in which straps are fastened 
by snap hooks and by buckles to the collar. 

A scarf attachment has been patented 
by Mr. Louis Fischer, of New York City. It is a com- 
bined neckband keeper and catch made from a blank 
of sheet metal, having a tooth or catch pin formed in- 
tegrally therewith and folded to form a tubular guide 
for the band, the device being adapted to be secured 
to the scarf, stiffening and making a fastening for it. 

A ditching machine has been patented 

by Mr.T Archibald Stewart, of Keota, IoWa. It has a 
hollow cone with spiral slots, along the edges of which 
knives are arranged, an elevating screw or auger within 
the cone raising the earth cut away by the knives, the 
drawing forward of the machine over the ground simul- 
taneously forming the ditch by a continuous operation. 

A saw buck has been patented by Mr. 

Charles B. Guy, of Postville, Iowa. In combination 
with the ordinary form of saw buck are pivoted levers 
with curved upper ends, whereby the wood billets may 
be clamped in the crotch of the buck by an easy and 
natural movement of the sawyer's foot, and may be 
quickly released to shift'the wood along the buck. 

A show case has been patented by Mr. 
James H. Flagg, of Brooklyn, N. Y. It has a series of 
lower compartments, and an upper chamber having an 
inclined bottom and a glass or transparent cover, with 
a removable drawer in the upper chamber having a 
series of compartments, so that samples will be in full 
view of the purchaser and the salesman, but need not 
be disturbed to deliver goods. 

An end gate for wagons has been pa- 
tented by Mr. Munn Davis, of Wahoo, Neb. This in- 
vention provides a device occupying but little space, to 
facilitate the dumping of wagons and carts, dump cars 
for coal or ore, steam shovels, excavators and dredgers, 
the device being adapted to dump the load by a single 
movement, and while the apparatus to which it may be 
attached is in any given position. 

A spring clasp for gloves has been pa- 
tented by Mr. Siegmund Bernhardt, of New York City. 
It has two side pieces, with several holes for securing 
them to the glove at the placket, between the lining and 
the outer part of the glove, the side pieces being hinged 
by a pin at the point of opening, and one of the side 
pieces having attached thereto a fiat pointed steel 
spring to hold the clasp closed or open, as desired. 

A drawer has been patented by Mr. 

Joseph H. Knaus, of Fayette, Mo. The invention 
covers a combination by which an endless strand, of 
cord, wire, or chain, passes around pulleys at the front 
and rear of the casing, at opposite sides of the drawer 
opening, whereby the^binding of the drawer in moving 
it in and out of its casing will be prevented, and the 
friction obviated. 

A combined screen and storm door has 
been patented by Messrs. Louis Guthrie and William G. 
Baumgardner, of Filer City, Mich. In a door having a 
screen-covered opening there is a rabbeted moulding 
around three edges of the opening, a panel sliding in 
the ways formed by the rabbets of the moulding, while 
a fourth piece of moulding is secured to the outer edge 
of the panel and completes the border. 

A filter has been patented by Mr. Wil- 
liam T. Nesbet, of Schell City, Mo. It is intended as a 
rain water filter, by which the water from the roof is 
strained and filtered before entering the cistern, and has 
a vertically placed cylinder, within which ia a smaller 
perforated cylinder, to act as a strainer, arranged above 
the filter proper, the arrangement being each that the 
strainer and filter can be readily cleaned. 
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All Books and App. cheap. School Electricity, N.Y. 

An undivided half of a metallurgical patent, having 
about. 13 years to run, will be Riven for prosecuting in- 
fringers to final judgment in the courts. The damages 
accruing against infringers are already about $5,000 a 
day. Address Inventor, room 8, 3d floor, 160 Broadway, 
New York. 

Press for Sale — Quick acting. Hole in bed 8x5; 
punches to center of 13 in. sheet; 2J< in. shaft ; also four 
spindle Drill. A few second-hand engines in first-class 
condition. B. W. Payne & Sons, Elmira, N. Y. 

United States rights for an egg carrier for sale. Ap- 
ply, Ed. Ohexnayder, New Orleans; or to Wilson & 
Leach, 585 Broadway, New York. 

Stationary and Boat Engines, Boilers, best made, 
cheapest price. Address Washburn Engine Co., Medina, 
Ohio. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., 138 Jackson St., 
Chicago, 111. 

The Australian-American Trading Co., 20 Collins St., 
West Melbourne. Sole agencies for American novelties 
desired. Correspondence solicited. Care of Henry W. 
Peabody & Co., Boston. 

The Railroad Gazette, handsomely illustrated, pub- 
lished weekly, at .73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 

The Knowles Steam Pump Works, 113 Federal 
St., Boston, and 93 Liberty St., New York, have just Is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 



Link Belting and Wheels. Link Belt M. Co., Chicago. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

Woodworking Machinery of all kinds. The Bentel & 
Margedant Co., 116 Fourth St., Hamilton, O. 

Nickel Plating. — Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. $100 
"Little Wondtr." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark, N. J., and 92 and 94 Liberty St., New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

Catalogue of books on civil and mechanical engineer- 
ing, electricity, arts, trades, and manufactures, 116 pages, 
sent free. F. & F. N. Spon, 85 Murray St., New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New catalogue 
now ready. 

Iron, Steel, and Copper Drop Forgings of every de- 
scription. Billings & Spencer Co., Hartford, Conn. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co., 
419and 421 East8th Street, New York. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

60,000 Emerson's 1886 %%T~ Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson, Smith & Co., Limited, Beaver Falls, 
Pa., U. S. A. 

Hoisting Engines. D. Frisbie & Co., New York city. 

" How to Keep Boilers Clean." Send your address 
for free 8S page book. J as. C. Hotchkiss, 120 Liberty St., 
N.Y. 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

Cutting-off Saw and Gaining Machine, and Wood 
Working Machinery. C. B. Rogers & Co., Norwich, Conn. 

Hodges' universal angle union makes pipe connection 
at any angle. Rollstone Machine Co., Fitchburg, Mass. 

Stearns new bench drill. Low priced, highly finished. 
Used by all mechanics. Immense numbers sold. See 
advt., p. 301. . 

Astronomical Telescopes, from 6" to largest size. Ob- 
servatory Domes, all sizes. Warner & Swasey, Cleve- 
land, O. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

INDEX OP INVENTIONS 

For which Letters Patent of the 
United States were Granted, 

Hay 24, 1887, 

AND EACH BEARING THAT DATE. 

ISeenote at end of list about, copies of these patents.] 

Air compressor, U. Cummings 363,509 

Amalgamating apparatus, gold, B. C. Molloy, 

363,411, 363,412 

Anchor, C. E. Best 363,579 

Animal trap, E. Oliver 363,586 

Animal trap, A. Sewel 363,554 

Ankle support, F. Hackey 363,516 

Awning, H. W. Schweckendiek 363,548, 363,549 

Axle box, car, W. P. Wylly 363,782 

Bag. See Paper bag. Traveling bag. 

Bag hinge stay, C. Relnisch 363,680 

Bag holder, Wright & Burns 363,780 

Balance, W. Kent 363,468 

Bale ties, implement for buckling, F. S. Williams. 363,569 

Baling press, T. J. Corning 363.366 

Baling press/ J. J. Stopple 363,697 

Baling press, H. L. Whitman 363,708 

Bar. See Car draw bar. 

Barrel roller, H. N. Hopkins 363,744 

Barrel swing or crane, C. H. Keehner 363,648 

Bathing closet and apparatus .for administering 
steam, hot air, etc., baths, combined, J. W. 

Schoenecker 363,423 

Beans, machine for cutting string. Young & 

Green 363,785 

Bed, portable, J. M. Strout 363,773 

Bicycle luggage carrier, C. R. Bannihr , . 363,355 

Biacking, J. Prickett 3S3.420 

Board. See Ironing board. 

Bobbin stand, A. W. Parkhurst 363,671 

Boiler. See Domestic boiler. 

Boiler cleaner, C. D. Wilcox 363,443 

Book support, B. R. King 363,396 

Boot or shoe burnishing machine, E. M. Park- 
hurst 363,537 

Bottle, internally stoppered, D. Rylands 363,768 

Bottles, box for, J. F. Sleeper 363,690 

Bottling aerated liquids, machine for, Brown & 

Johnston 363,504 

Box. See Axle box. Cigar box. Folding box. 
Music box. 

Box making machine, C. Crawford 363,592 

Brace. See Carriage top brace. 
Bracket. See Scaffold bracket. 

Braid for binding, M. H. Fouillet-Chevance 363,627 

Brake. See Car brake. Machine brake. Wagon 

brake. 
Brakes, method of and apparatus for operating 

pressure or vacuum, H. Hollerith 363,463 

Broiling, roasting, etc., apparatus for, E. P. Hous- 
ton 363,519 

Brooch, J. & T. J. Porte 363,761 

Broom holder, brush, W. J. Lynch 363,752 

Bustle, D. O. Kosgate 363,458 

Button.F.A. Fox 363,628 

Button, L. A. Piatt 363,676 

Button and button fastener, R. J. Kyle 363,523 

Button, convertible, L. D. B'renot 363,738 

Can. See Lamp filling can. 

Canister, P. Metzger 363,664 

Canopy, portable folding, G. B. Wirgman 363,713 

Car brake, R. J. Brown 368,722 

Car brake, H. M. Glines 3S>,382 

Car brake, street, G. Troller 363,777 

Car coupling, W. E. Caton 363,589 

Car coupling, R. J. Edwards 363,614 

Car coupling, A. N. Hall 363,385 

Car coupling, E. E. Herrinton 363,636 

Car coupling, W. S. Lennon 363,474 

Car coupling, L. Self 363,551 

Car coupling, Thurber & Brockway 363,490 

Car coupling, B. F. Warren 363,783 

Car coupling, D. Y.Wilson 363,784 

Car draw bar, I. O. Phillips 363,539 

Car, dumping, A. C. M. Auguin 363,718 

Car platforms, safety bridge for, W. Schirmer. ... 363,185 

Car, railway, H. C. Fay 363,378 

Car starter and brake, W. H. Snider 363,770 



Car ventilator, H. E.Jacobs 363,642 

Car wheel, J. G oettel 363,383 

Car wheels, device for changing railway, L. F. 

Smith 363,692 

Car wheels, pattern for, J. N. Conway 363,598 

Car window screen, Groves & Wyckoff 363,384 

Cars of cable roads, switching 'grip, W. C. 

Klemme 363,749 

Carding engine, W. Dobson 363,607 

Carding engine, Dobson & Bromiley 363,732 

Carding machine, M. Descards 363,612 

Carpet fabric, G. Crompton 363,366 

Carriage, folding, W. Singer 363,427 

Carriage top brace, J. Bauer... 363,357 

Carrier. See Bicycle luggage carrier. 

Cart, road, G.J. Cline 363,727 

Case. See Show case. 

Casks, bushing for, C. Hammer 363,633 

Caster, G. E. Hill 368,637 

Casting car wheels, W. Wilmington 363,444 

Cement, I. Lichtentag 363,402 

Chair. See Surgical chair. 

Chimney top, G. Turner 363,778 

Chuck, Stearns & Waterstreet 363,431 

Churn, A. V. Cook 363,450 

Churn dasher, Vernon & Reeves 363,779 

Cigar box, D. H. Jaccard 363,467 

Cigar holder, skeleton, M. P. Hough 363,391 

Cleaner. See Boiler cleaner. 

Clock movement, secondary electric, C. D. War- 
ner 363,440 

Clock, primary electric pendulum, J. Zeiner 363,498 

Closet. See Bathing closet. Water closet. 

Cloth cutting machine, A. Warth 363,705 

Clothes line hook, L. Coyne 363,601 

Clothes pounder, E. A. Beans 363,358 

Clutch, F. J. Henrichsen 363,635 

Clutch, White & Moore 363,707 

Clutch, friction, Crompton & Wyman 368,507 

Clutch, friction, D. B. West 363,493 

Clutch mechanism, J. Reece 363,421 

Cock, gas or other, J. V. Horn 363,639 

Coffins, device for lowering, J. T. Meredith 365,530 

Comfortables from continuous fabrics, making, 

F. L. Palmer 363,670 

Corn drill and planter, double lister, Williams & 

Whitney 363,711 

Corn shellers, husk cutting attachment for, W. 

W. Wills 363,712 

Corn, shield for listed, J. A. Showers 363,426 

Corset fastener, R. M. Hunter 363,393 

Coupling. See Car coupling. Hose coupling. Pipe 

coupling. 

Crane, F. Service 353,424 

Cuffholder, E. S. Smith 363,691 

Cuff holder, C. H. Tappan 363,699 

Cultivator, R. & M. R. Adams 363,571 

Cultivator, wheel, P. Scharbach 363,686 

Cutter. See Sheet metal cutter. 

Cutter head, J. B. Mahaffey 363,753 

Cyclometers, mechanical movement for, M. H. 

Downes 363,735 

Damper regulator, Fowler & Chadwick 363,459 

Dental plugger, A.C.Greenlee 363,630 

Die. See Screw cutting die. 

Die stock, W. D. Forbes 363,628 

Digger. See Post hole digger. 

Display frame, S Dancyger 363,369 

Distilling petroleum, L. Stevens 363,432 

Ditcher, tile, H. I. Potter... 363,540 

Ditching machine, A. Stewart 363,560 

Domestic boiler, J. Reilly 363,542 

Door catch and door opening device, combined, 

C.H.Miller 363,666 

Door check, C. H. Shaw 363,688 

Door, combined screen and storm, Guthrie & 

Baumgardner 363,740 

Door spring, W. H. Brown 363,361 

Drawer, J. H. Knaus 363,647 

Drawers, J. B. Wood 363,445 

Drier. See Lumber drier. 

Drill. See Corn drill. Grain drill. 

Drill tube, T. R. Crane 361,606 

Drills, fertilizer feed for, T. R. Crane 363,603 

Drilling machine, coal and rock, E. Moser 363,477 

Dyestuffs and coloring matter, manufacture of, F. 

Bayer 363,502 

Eccentric, shifting, J. Grant 363,629 

Elastic fabric, T. Taylor 363,434 

Electric lock, M. I. Flowers 368,623 

Electric motor and dynamo electric machine, R. 

M. Hunter 363,466 

Electrical energy into mechanical force, system 

of conversion, H. M. Paine 363,669 

Electrolyte, A. C. Tichenor 36)1,562 

Elevator. See Portable elevator. 

Embroidering, combined presser foot and guide 

for use in, J. F. Atherton 363,573 

End gate wagon, M. Davis 363,609 

Engine. See Carding engine. Gas engine. Oscil- 
lating engine. Piston engine. Rotary engine. 

Traction engine. 
Eraser, polisher, ana stamp, combined, Kerner 

& Brown 363,469 

Evener, four horse, E. R. Bird 363,359 

Exercising machine, W. L. Coop 363,599 

Eyelets to articles of wearing apparel, attaching, 

A. P. McGraw 363,406 

Fabric. See Carpet fabric. Elastic fabric. 

Faucet, measuring, T. Beck-. 363,575 

Fence, R. C. Saunders 363,685 

Fence, W.J.Smith 363,557 

File cutting machine, A. Weed 363,492 

File or clip, paper, J. Munger 363,533 

Filter, W. T. Nesbet 363,668 

Firekindler, C. Van Gulpen 363,703 

Folding box or crate, J. C. & W. L. Thompson 363,700 

Frame. See Display frame. Lantern frame. 

Piano-action frame. 
Fruit, foliage, and flowers, artificial, E. H. Eve.. . . 363,736 

Fruit picker, G. C. Thompson 363,437 

Fumigator, W. F. Line 363,403 

Furnace for the combustion of refuse, Stafford & 

Pearson 368,558 

Furniture, S. Hayward 363,389 

Gauge. See Micrometer gauge. 

Gauge and dividers, combined, S. Copeland 363,600 

Garments, safety pocket for, A. Brenowitz 363,586 

Garments, waistband for, W. E. Smith 363,486 

Gas engine, J. S. Wood 363,497 

Gas fixture, A. W. Zimmerman 363,787 

Gas generating apparatus, J. A. Price 363,481 

Gas motor engines, pendulum governor for, F. W. 

Crosslv eta! 363,508 

Gas, stop-offvalve for, H. Stewart 363,696 

Gate. See End gate. Railway gate. 

Gear, automatic reversing, S. S. Barrio 363,501 

Gearing for changing speed, I. M. Sweet 363,776 

Gem settings, construction of, O. T. Smith 363,556- 

Glass tubes, instrument for cutting off, Toedt*& 

Burnham : 363,668 

Glassware, machine for finishing articles of, 

Blackburn & Mann 363,580 
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Glaziers' points, implement for inserting, B. B. 

Chandler 363,863 

Gloves, spring clasp for, S. Bernhardt 363,&?8 

Governor, engine, D. O. Ladd 363,661 

Grain drill, T. E. Crane 363,606 

Grain drills, covering attachment forshoesof,T. 

R. Crane 363,602 

Grain drills, feed device for, T. R. Crane 363,604 

Grain meter, H. Albrecht 363,499 

Grain scourer, C. M. Gilbert 363,381 

Gridiron, R. P. Chapman 363,690 

Gun, concealed hammer, Berg & Decortis 363,677 

Hammer, drop, H. A. Ainsworth 363,351 

Harrow.C. W. Post 363,762 

Harrow teeth fastening, H. S. Howard 363,640 

Harvester, H. R. iDgledue 363,746 

Hatchway, elevator, W. M. Carter f 363,506 

Hay rake, horse, H. Myers 363,413 

Hay rakes, tooth or prong for horse, A. H. 

Michaelis 363,665 

Heating apparatus, J. A. Irons 363,747 

Heel trimming machine, A. L. F. Mitchell 363,410 

Hides, machine for breaking and softening raw, 

C. A. Schieren 363,546 

Hoes and cultivator teeth, spring locking device 

for drill, J. & T. H. Noxon 363,757 

Hoes and cultivator teeth, spring locking device 

for drill, J. & T. H. Noxon 363,769 

Holdback, A. lane 363,473 

Holder. See Bag holder. Broom holder. Cigar 
holder. Cuff holder. Paper holder. Picture 
holder. Rug holder. Shade or globe holder. 
Sponge holder. Spool holder. Vial holder. 
Hook. See Clothes line hook. Rope hook. 

Horseshoe nail finishing machine, E. E. Pierce 363,417 

Horseshoe nails, machine for forging, E. E. 

Pierce 363,418 

Hose coupling, J. II. Sewall 363,553 

Hose reel, J. Perkins 363,479 

Hub, vehicle, G. S. Elliott 363,376 

Ice machine condenser, H. B. Ford 363,455 

Implements, making hollow handled, W. W. Ijee.. 363,401 
Incrustation, device for preventing, J. L. Don- 
nelly .T'363,734 

Indicator. See Mail box indicator. Tire indi- 
cator. 
Intestines, machines for cleaning, Davis & 

Aberle 363,370 

Ironing board, H. B. Mavis 363,527 

Jacket, non-conducting, W. H. McKinney 363,663 

Jar closure, D. Rylands 363,769 

Jewelry, J. Bulova 363,725 

Joint. See Railway joint. 

Kitchen cabinet, W. C. Dollens 363,372 

Knitting machine, circular, W. H. Mayo 363,528 

Knob attachment, G. S. Herrick 363,743 

Lace holders, tool for setting shoe, C. A. Sullivan 363,433 

Ladder, folding, J. Harris 363,634 

Lamp attachment, R. B. Magruder 363,658 

Lamp chimney, F. W. Rosenew 363,544 

Lamp, electric arc, J. F. Denison 363,611 

Lamp filling can, J. H. Franklin 363,737 

Lamp fixture, incandescent, Wightman & Lemp. . 363,568 

Lamp, hanging, A. Taplin 363,698 

Lamp, incandescent electric, C. G. Anderson 363,500 

Lamp, incandescent electric, W. Stanley, Jr 363,559 

Lamps, apparatus for extinguishing, lighting, 

and regulating gas, J. H. Wuster 363,781 

Lantern, Blankley & Tallman 363,681 

Lantern, W.J. Reed 363,679 

Lantern frame, G. M. Clark et al 361,364 

Lantern, signal, A. A. Strom 363,771 

Lantern, tubular, J. S. Gall 363.E15 

Lathe attachment, McCrosson & Hendry 363,475 

Leather finishing or Ironing machine, A. M. Bow- 
ers 363,585 

Lifting machine, D. E. McKee 363,476 

Lifting machine, D. P. Trumble 363,439 

Lightning arrester, Wightman & Lemp 363,567 

Lock. See Electric lock. Nut lock. Seal lock. 

Loom, G. Crompton 363,367 

Looms, connecting device for harness straps for, 

G. H. Avery 363,352 

Lozenge machine, T. Robertson 363,681 

Lubricant distributer, J. T. Waters 363,565 

Imbricating apparatus, automatic, J. Ryan 363,682 

Lubricator. See Valve lubricator. 

Lubricator, J. Ryan 363.68M, 363,684 

Lumber drier, C. R. Van Osdel 363,704 

Machine brake, G. Wartsinger 363,441 

Mail box indicator, Ball & McTighe 363,574 

Meat cutting machine, L. Fadum 363,512 

Meat cutting machine, C. W. Hottmann 363,465 

Mechanical movement, S. Lake 363,472 

Medical compound, Blumentahl & Steele 363,448 

Metal plates and other metal surfaces, cleaning, 

preparing, and coating, F. J. Clamer 363,593 

Meter. See Grain meter. 

Micrometer gauge, A. E. Whitmore 363,709 

Milklcan cover, H. B. IHaigh 363,517 

Mill. See Roller mill. Rolling mill. 

Moutd-ebapina apparatus, J. Fleming 363,620 

Motor. See Electric motor. Water motor. 
Music, apparatus for transposition of, G. H. 

Huard 363,392 

Music box, A. Sueur 363,774 

Music boxes, safety check for, E. Cuendet 363,451 

Music leaf turner, W. E. Swett 363,489 

Musical instrument, mechanical, J. H. Chase 363,591 

Musical instrument, mechanical, C. A. Kuster.... 363,400 
Musical instrument, mechanical, F. Pietschmacn 363,480 
Musical instrument, stringed, G. W. Van Dusen. . 363,564 
Nail. See Shoe nail. 

Necktie, Burckhardt & Wieman 

Necktie, W; Lawrence 

Needle and thread, manufacture of, combined, F. 

R. Parsons 

Nut lock, G. E. Clarke 

Nut lock, J. M. Staples 363,430 

Oil press, J. H. Vaile 363,701 

Organ pedal, S. J. Laughlin 363,652 

Organ, reed, J. B. Hamilton 368,386 to 363,388 

Organ, reed, H. W. Metcalf 363,531 

Oscillating engine, Wing & Richards 363,496 

Oven, baker's, E. A. C. Petersen 363,416 

Pad. See Stair pad. 

Paint from recalcined silicate iron slag, manu- 
facture of, J. P. Perkins 363,673 

Paper bag, E. E. Claussen 363,596 

Paper bags, machinery for the manufacture of, 

W.C.Cross 363,729 

Paper, cabinet for sanitary toilet, W. Flint 343,379 

Paper holder, toilet, J. H. Sperry 363,694 

Paper trays, machine for making, W. S. McKin- 
ney 363,662 

Pen, fountain, C. W. Livermore 363,526 

Pens and other articles, holder for, C. W. Boman, 

363,582, 363,584 
Pencils and the like, rubber tip attachment for 

lead, CM. Boman 363,583 

Photographic camera shutter, W. E. Schneider. . . 363^47 
Photographic cameras, stop shutter or diaphragm 

light controller for, G. C. Stanley 363,423 



363,362 
. 363,653 



363,594 



Photographic developing tray, S. W. Burnham. . . . 363,505 

Piano-action frame, E Stroud 363,488 

Pianos, music desk for upright, W. Rohlflng, Jr. . . 363,767 
Picker. See Fruit picker. 

Picture holder, artists' maul, A. E. Lipp 363,525 

Pipe coupling, steam, J. R. Drodzewski... 363,374 

Piston engine, double reciprocating square, W. F. 

Dake 363,368 

Planter check rowing attachment, corn, O. A. 

Shotts 363,555 

Planter, corn, J. N. McGriff 363,407 

Plow, E. B. James 363,646 

Portable elevator, T. Evans 363,616 

Post. See Railway buffer post. 

Post hole digger, J. H. Humphrey 363,745 

Post or pile driver, E. & A. Welsh 363,706 

Preserver, food, T. M. Foote 363,625 

Press. See Baling press. Oil press. 

Printer's quoin, J. Lachler 363,471 

Printing machines, inking apparatus for, A. 

Overend 363,760 

Printing machines, registering mechanism for, R. 

Miehle 363,409 

Protector. See Vehicle line protector. 

Pump, J. Raab 363,677 

Pump, air, II. A. Fleuss 363,622 

Pump, force, M. S. Brewer 363,721 

Pump operating apparatus, Findlay & Mclnnis 363,617 

Pump or compressor, automatic air, G. J. Keenan 363,395 

Pump, rotary, R. L. Frost 863,739 

Pumps and air compressors, cylinder for air, H. 

B. Ford 363,453 

Pumps, stuffing box for air and gas, H. B. Ford. . . 363,456 
Rack. See Towel rack. 
Rake. See Hay rake. 

Railway buffer post, S. P. Traf ton 363,438 

Railway gate and semaphore, combined, E. S. 

Piper 363,675 

Railway joint, S. A. Kilmer 363,398 

Railway tracks, construction of, E. S. Fassett 363,513 

Railway trains, electro pneumatic brake for, H. 

Hollerith* 363,464 

Railway, switch, M. A. Qerber 363,380 

Railways, automatic safety guard and track 

clearer for underground cable, W. Irelan, Sr. . 363,394 
Railways, construction of curve portions of cable, 

E. Samuel 363,545 

Railways, self-acting apparatus for working 

points Rnd signals upon, G. P. Dineen 363,613 

Railways, transmitting power in cable, R. S. 

Belisle 363,576 

Range, portable, J. P. Youngman 363,786 

Reel. See Hose reel. 

Refrigerating apparatus, compressor pump for, 

E. Penney 363,672 

Refrigerating structure, T. M. Foote 863,624 

Refrigerator for ice and cold air machines, H. B. 

Ford 363,454 

Refrigerator, car, D. W. Riordan S63,5<3 

Regulator. See Damper regulator. Steam heater 
regulator. 

Rein releasing device, check, E. E. Neal 363,414 

Reversible seat, McKelvey & Van Beek 363,661 

Roller. See Barrel roller. 

Roller mill, J. M. Schutz 363,687 

Rolling mill, J. M. Price 363,482 

Rope hook, S. Wilson, Jr 363,495 

Rotary engine, A. W. Billings 363,719 

Rug holder, S. A. Kilmer 363,399 

Saddle, H. Stengel 363,487 

Safe for valuables, portable, H. W. Woodruff 363,714 

Sash lift, B. C. Byam.... 363,726 

Saw buck, C. B. Guy 363,741 

Saw, drag, J . Dohm 363,733 

Saw swaging machine, Crossman A Buch 363,730 

Sawing machine, stump, F. M. Carnahan 363,588 

Scaffold bracket, M. Ramsey 363,483 

Scale, automatic grain, H. H. Riepen 363,766 

Scarf attachment, L. Fischer 363,618 

Scourer. See Grain scourer. 
Screen. See Car window screen. 

Screw cutting die, W. Murchey 363,754 

Screw, wire, W. R. Clough 363,597 

Seal lock, G. A. Deitz 363,371 

Seal lock, R.M.Sully... 363,775 

Seat. See Reversible seat. 

Seeding machine, J. & T. H. Noxon*. T. 363,758 

Service pipes, stop cock box for, J. H. Kennedy.. 363,649 

Sewing machine, buttonhole, W. Randel 363,678 

Sewing machines, take-up device for, C. F. Little- 

john 363,656 

Sewing machines, work plate for, C. F. Little- 

john ;... 363,655 

Shade or globe holder, S. B. H. Vance 363,702 

Shaft, counter, C. A. Backstrom 363,447 

Shafts, building foundations, etc., in aqueous 

strata, sinking, "F.'HJ Poetsch 363,419 

Shawl strap and head rest, combined, W. J. 

Brown... 363,723 

Sheet metal cutter, corrugated, E. D. Libbey 363,524 

Shoe, bathing, A. G.J'aye.... '. 363,377 

Shoe nail, L. W. Austin 363,446 

Shoe uppers, mechanism for crimping, A. R. 

James 363,521 

Show case, J. H. Flagg 363,619 

Show case, E. J. Fletcher 363,621 

Shuttle operating mechanism, L. W. Buck 363,724 

Singletree, J. W. Waterfleld 363,442 

Skate, roller, W. V. Yost 363,716 

Skiving machine, C. B. Hatfield 363,461 

Spectacles, L. Hammel 363,632 

Spectacles, P. S. Reid , 363,484 

Spindle driving bands, tension regulating device 

for,A. McDonald 363,405 

Spinning machine spindle support, G. Draper 363,373 

Spinning machine spindle support, A. R. Sher- 
man 363,425 

Spittoon and water closet, combined, White & 

Jacobs 363,494 

Sponge holder or handle, W. P. Pinel 363,674 

Spool holder, G. N. Cross 363,728 

Spring. See Door spring. 

Square, beam compass, level, and gauge, com- 
bined bevel, B. F. Van Amringe 363,491 

Stair pad, J. M. Baker 363,353 

Stair pad, T. S. Sperry 363,695 

Stand. See Bobbin stand. Switch stand. 

Steam heater regulator, H. K. Kriebel 363,470 

Steam trap, J. C.Haggett 363,631 

Steam trap, S. H. Howland 363,641 

Steam trap, J. H. Sewall 363,552 

Steam trap, thermo tatic, N. Curtis 368,731 

Stovepipe shelf and draught regulator, combined, 

J. Allingham 363,572 

Stoves and other purposes, air pressure apparatus 

for vapor, M. E. Dayton 363,610 

Stoves and ranges, oven for cooking, D. G. Little- 
field (r) 10,837 

Strap. See Shawl strap. 

String instrument, T. Brett 363,720 

Sulphurous oxide, apparatus for and process of 

the manufacture of, H.B. Ford 363,457 

Surgical appliance, W. Penny 



Surgical chair, A. J. Marston... 

Surgical table, R. C. Longfellow 363,751 

Suspenders or braces, J. F. Miles 

Swing, T.J. Bell 

Switch. See Railway switch. 

Switch stand, A. A. Strom 363,772 

Table. See Surgical table. 

Telephony, J.J. Carty 363,449 

Temperature controlling device, electric, H. E. 

Jacobs 383,644,363,645 

Ticket, W. B. Hering. 363,390 

Timber bunk, J. A. Daniel&on 363,608 

Tire indicator, J. MaoKenzie 363,657 

Tool, compound, J.C.Stoddard 363,561 

Towel rack, W. C. Dodge 363,511 

Toy sling, L. B. Myers 363,755, 863,756 

Traction engine, M. W. Peters 363,415 

Transparency, ornamental, G. Bassett 363,356 

Trap. See Animal trap. Steam trap. 

Traveling bag, Isidor & Flocke 363,748 

Traveling bag, Lichtenstein & Flocke 368,654 

Truck, hand, H. E. Spaulding 363,693 

Tube. See Drill tube. 

Type writer cabinet, Harter & Parker 363,460 

Type writing machine, A. G. Donnelly 363,452 

Type writing machine, C. Wing 363,570 

Umbrella, E. Kleber 368,650 

Umbrella or parasol runners, retainer for, S. W. 

Evans, Jr 363,615 

Valve, H. B.Jacobs 363,643 

Valve, balanced oscillating, W. T. Reaser 363,765 

Valve, flushing, T. McHugh 363,660 

Valve, generator, L. W. Puffer 363,763 

Valve lubricator, slide, E. McCoy 363,529 

Valve, reducing, J. J. Royle 363,422 

Valve, slide, P. Krickl 363,750 

Vehicle line protector, F. C. York 363,715 

Vehicle runner attachment, F. J. Aubeuf 363,717 

Vehicle spring, J. F. Gross (r) 10,836 

Vehicle, two-wheeled, Howard & Brayton 363,520 

Vehicle, two-wheeled, Pratt & F'oster 863,341 

Vehicle wheel, C. G. Canfleld 363,587 

Velocipede, E. Blossfeld 363,360 

Velocipede, H. B. Hart 363,518 

Velocipede crank, J. Knous 863,522 

Velocipede handle bar fastening, C. R. Bannihr. . . 363,354 
Ventilator. See Car ventilator. 

Vial holder, Marquis & Hahn 863,659 

Wagon bolster stake, F. Wille 363,710 

Wagon brake, automatic, C. E. Teed 368,436 

Wagon running gear, Sprague & Perry 363,428 

Walls, plastic compound for, H. W. Merritt 363,408 

Wardrobe, C. H. T. C'laus : 363,595 

Warp drawing machines, reed dent separating de- 
vice for, L. P. Sherman 363,689 

Wash boilers, bag net for use in, W. H. H. Hinds. 368,638 

Washingfluid, W.A.Putnam 363,764 

Washing machine, T. Hand 363,742 

Washing machine, N. H. Hawkins 363,462 

Washing machine, J. W. Neff. 363,667 

Watch mainsprings, manufacture of, F. Sedg- 
wick 363,550 

Water closet or analogous structure, P. White 363,566 

Water motor, P. Murray, Jr , , 363,534 

Weighing apparatus, grain, M. F. Thayer 363,436 

Wheel. See Car wheel. Vehicle wheel. 

Whip stock core, H. S. Cushman 363,510 

Whirligig, J. Dupuy 363,375 

Window, G. H. King 363,897 

Wrecking machine, S. Neff 363,535 
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Inside Page, each insertion - - - 75 cents a line. 
Back Page, each insertion - - - SI. 00 a line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisement* at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 



SEBASTIAN, MAY & CO f S 

Improved screw Cutting 

JjAlH-UW Power 

Drill Presses, Chucks, Drills. 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on trial. 
Catalogues mailed on application 
1 65 W. 3d St., Cincinnati, O .? 




DESIGNS. 

Cuspidor, F. D. Mersereau 17,358 

Harness trimming chain, A. La Francis 17,356 

Lamp, candle, S. Clarke 17,355 

Stove, heating, I. B. Resor 17,354 

Timepiece characters, series of, E. L. Hull 17,357 

Type ornaments, font of combination, J. West 17,369 




TELESCOPIC OBJECTIVES AND MIR- 
rors. Their preparation and testing. By H. Grubb, P. 
K. S. An interesting description of the processes now 
employed in the construction of telescopic objectives, 
prefaced with a short history of the manufacture or 
glass. Contained in Scientific American Supple- 
ments, Nos. 548 and 549. Price,10cents each. To be 
obtained at this office or from any newsdealer. 
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Address ; The American Writing 

Machine Co., Hartford, Conn.; 

New York Office, 237 Broadway, 



ELECTRICAL. 



Edward P.Thompson, Solicitor 
of Electrical Patents, 3 Beekman 
Street, N. Y. Write for testimonials and instructions. 



EXCELLENT BLACK COPIES of anything written or 
dravm with any Pen (or Type Writer) by the Patent 
- ----- — only equaled by 

Lithography. 
Specimens Free. 
Autocopyist Co., 166 William Street, New York. 



AUTOCOPYIST 



THE COPYING PAD.— HOW TO MAKE 

and how to use ; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made; how to apply the written 
letter to the pad ; how to takeoff copies of the letter. 
Contained in Scientific American Supplement, No. 
438. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 




COLORS, COMMON AND POISONOUS. 

—A table showing the composition of some of the pig- 
ments in common use, with a classification of the latter 
based upon poisonous properties. Contained-ia the Box— 
entific American Supplement, No. 546. Price 10 
cents. To be had at this office and from all newsdealrs. 



THE CHEAPEST AND BEST : 



c 6? PARK PLACE, NEW YORK 



TRADE MARKS. 

Balsam, balm, pills, and a powder for domestic 

animals and fowls, H. H. Haines 14,438 

Blood ipurifier and general invigorant, Seminole 

Blood Purifier Company 14,446 

Calico, Dunnell Manufacturing Company 14,436 

Canned fish, W. T. Coleman & Co 14,432 

Cigars, Sternemann Bros... , 14,447 

Clothing for youths, boys, and children, Klein, 

Goodhart & Koch 14,439 

Cotton cloth, Arnold Print Works 14,425 

Cotton fabrics, such as sheetings, shirtings, and 

duck. Coombs, Crosby & Eddy 14,434 

Cutlery and edge tools, table, pocket, and other, 

H. Boker & Co 14,428 

Fabrics of all varieties except carpetings, pile sur- 
faced, Crompton Company 14,435 

Felting, J. F. Brown 14,429 

Gold leaf for teeth filling, C. A. Timme 14,449 

Jacket, cardigan, Thome, Carroll & Co 14,448 

Liniment, D. Loreaux 14,443 

Medical remedies, certain named, C. M. Arnold.... 14,424 
Medicine for the cure of rheumatism, A. Manheim 14,444 

Medicine, tonic, C. S. Warner 14,455 

Mills, machinery, steam engines, and mill and en- 
gine supplies, E. P. Allis&Co 14,423 

Muslins, unbleached, H. B. Claflin & Co 14,431 

Oil, lubricating, Lombard, Ayres & Company 14,442 

Paints, elastic, Koch & Townsend 14,440 

Remedy for rheumatism, W. H. Bell 14,426 

Ship logs and sounding machines, T. Walker & 

Son 14,450 

Soap, J. Cervinka 14,430 

Soap for laundry, toilet and general purposes, 

Lever Bros 14,441 

Soap, laundry, W. Waltka & Co 14,452 to 14,454 

Soap, toilet or laundry, W. Waltke & Co 14,451 

Tobacco, smoking, F. W. Feigner & Son 14,437 

Waterproof garments for men, women, and chil- 
dren, outside, I. M. & W. H. Conant 14,433 

Whisky, A. Blum 14,427 

Whisky, F. Westheimer & Sons 14,466 

Wines, C. Neppach 14,445 



THE USE OF TORPEDOES IN WAR.— 
A paper by Commander E. P. Gallert, U.S.N. , giving a 
clear presentation of the present state of efficiency of 
the torpedo, the degree of perfection that it hasnow 
reached, and describing the kinds which are in ordinary 
use in all naval services. With 3 plates, con- 
taining many figures. Contained in Scientific Ameri- 
can Supplement. Nos. 536 and 537. Ten cents 
each. To be had at this office and from all newsdealers. 



DEAFNESS RELIEVED 

AT SMALL EXPENSE. 

For full particulars call on or address 

EDW. A. WILLIAMS, 10 E. 14th, N. T. 



HISTORY OF THE ELECTRICAL ART 

in the U. S. Patent Office.— By C. J. Kintner. An inter- 
esting history of the growth of electrical science in this 
country, and notices of Home of the more important 
models in possession of the Patent Office. Contained in 
Scientific American Supplement No. 544. Price 
10 cents. To be had at this office and from all news- 
dealers. 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, mast be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated the cost will be a little more. For 
full instructions address Mann & Co-, 961 Broadway, 
New York. Other foreign patents may also be obtained. 




Corrugated Copper Gaskets. 

(patented), used in place of mbber or other 
"featructible packings for connecting flange 
pipes, cylinder beads, steam chests, etc. 
Thia gasket is not injured bvsteam, oil, or 
acid solutions. II. S. Mineral Wool 
Company, 28 CortUndt St., IN". V. 



VOLNEY W. MASON & CO., 

FRICTION PDLLEYS CLUTCHES aid ELEVATORS 

PROVIDENCE. It. I. 



NAVAL ARCHITECTURE.— AN IN- 

teresting review, by Mr. R. Duncan, of the progress 
that has been made in this branch of science during 
the last fifty years. Contained in scientific Ameri- 
can Supplement, No. 589. Price 10 cents. To be 
had at this office and from all newsdealers. 



I 



Mineral Lands Prospected. 

Artesian Wells Bored. Superior Stationary En- 
gines, specially adapted to Electric Light purposes. 
Built by Pa. Diamond Drill Co., Birdsboro, Pa. 



I 



CHLORINATION OF GOLD ORES.— A 
paper by G. W. Small, B.M., detailing the method of 
chlorinating sold adopted by the Plymouth Consolidat- 
ed Gold Mining Co. Contained in Scientific American 
Supplement.No; 545. Price 10 cents. To be had at 
this office and from all newsdealers. 
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Lists sent. 
N.Y. M achinery Depot, 

Bridge Store No. 16, 
Frankfort Street, N. Y. 
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The Most Useful Practical Book ever offered to American 
Machinists. 

Eon's Complete Practical Machinist. 

14>h Thoroughly Revised Edition. 

JUST READY. 

The Complete Practical Machinist : Embracing loathe 
Work. Vise, Work, Drills and Drilline, Taps and Dies, 
Hardening and Tempering, the Making and Use of Tools, 
Tool Grinding, Marking out Work, etc. By Joshua Rose. 
Illustrated by 35t> Engravings, fourteenth Edition, 
thoroughly revised and in great part rewritten. In one 
vol. 12mo, 439 pages, price $2.50. By mail, free of postage, 
to any address in the world. 

Contents.— Chapter I. Cutting Tools for Lathes and 
Planing Machines. II. Cutting Speed and Feed. III. 
Boring Tools for loathe Work. IV. Screw Cutting Tools. 
V. Lathe-Dogs, Carriers or Drivers. VI. Turning Eccen- 
trics. VII. Hand Turning. VIII. Drilling in the Lathe. 
IX. Boring Bars. X, Slotting Machine Tools. XI. Twist 
Drills. XII. Tool Steel. XIII. Taps and Dies. XIV. 
Vise Work, Tools. XV. Fitting Connecting Rods. XVI. 
Milling Machines and Milling Tools. XVII. Grindstone 
and Tool Grinding. XVIII. Lining, or Marking out 
Work. XIX. To Calculate the Speed of Wheels, Pulleys, 
etc. XX. How to Set a Slide Valve. XXI. Pumps. Index, 

VWThe above or any of our Books sent by mail, free of 
■postage, at the publication price, to any address vn the 
world. 

WW Our large Catalogue of Practical and Scientific Books, 
96 pages, 8vo. a. Catalogue nf Books on Steam and the 
Steam Engine, Mechanics, Machinery, and Dynamical En- 
gineering, and our other Catalogues and Circulars, the 
whole covering every branch of Science applied to the Arts, 
sent free and free of postage to any one in amy part of 
the world who will furnish his address. 

HENRY CAREY BAIRD & CO., 

Industrial Publish krs, Booksellers & Importers 
S10 Walnut Street, Philadelphia, Pa„ U. !*. A. 

THE ECLIPSE OF ALGOL, WITH THE 

latest Determinations of its Distance and Dimensions, 
—By Royal B. Hill. An interesting account of recent 
studies of the variations in intensity of the star Algol, 
with a discussion of its orbit and that of its satellite- 
How a cardboard model of the phenomena of Its eclipse 
may be made, with 8 figures. Contained in Scientific 
American Supplement. No. 558. Price 10 cents. To 
be had at this office and from all newsdealers. 



VULCANITE EMERY WHEELS, 




Made SOLID of the Celebrated 
WELLINGTON MILLS EXERT. 

SUPERIOR to all OTHERS. 

Thousands o f manufacturers testify to its being the Strong- 
est, most Durable, and Healthiest Emery Wheel made 

RUNS 1*7- J3T ox- DRY. 
OUTS COOL and FREE. 

A SAFE WHEEL.= 



NEW YORK BELTING & PACKING CO. 

Bole Manufacturers. 

Large Wheels made on Cast Iron Centers tf de- ui...k nllaB . i R Dark Bow Mnuu Vnrli 
sired. Knife Grinding Wheels a Specialty. warenoUSO. ID rarK KOW, new TOTK. 



OTTO GAS ENGINE AGENCY, NEW YORK. 

A. C. MANNING & CO., 47 Dey Street, 

Removes on May 1st to 18 VESEY STREET. 




DO NOT BUY a Drill Chuck until you have seen 
the " Hartford." It is the strongest, 
i best, and is now made in three sizes 
I as follows: PRICE. 

1 No. 0, holding from to H inch $6.00 
No. 1, " " to ^ " 7.00 

| No. 2. " " to % " 8.00 

Send for catalogue of chucks of 
every size and description to 
The Uushtnnn Chuck Co., Hartford, Conn. 




ALCOHOL, SWEET POTATO. — AN 

account of a new industry recently established at the 
Azores— that of the distillation of alcohol from raw 
sweet polatoes. Contained in scientific American 
Supplement. No. 5?'2. Price 10 cents. To be had at 
this office and from all newsdealers. 

PA DTI EC having Patent novelties, or anything 
All I ICO new that will sett for cost at sight, 
write to JNO. M. SCHIKI/V & CO., 
Commision Brokers, 
170 W. 4th St. (Rooms 9, 10, 11), Cincinnati, O. 



SCIENTIFIC BOOK 
CATALOGUE, 

JUST PUBLISHED. 

Our new catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

MUNN dfc CO., Publishers Scientific American, 

361 Broadway, New York. 

FOREIGN PATENTS. 

Their Cost Reduced. 



Barnes' Foot-Power Machinery. 

Complete outfits for Actual Worksnop 
Business. Read what a customer says : 
" Considering its capacity and the ac- 
curateness of your No. 4 Lathe, I do 
not see how it can be produced at such 
low cost. The velocipede foot-power 
is simply elegant. I can turn steadily 
for a whole day and at night feel as 
little tired as if I had been walking 
around." Descriptive Catalogue and 
Price List Free. W. F. & John Ba rnes 
Co. Address 1999 Main St- Rockf ord. 111. 



CLARK'S NOISELESS ROBBER WHEELS 

No more Splintered Floors. 
Different Styles. Catalogue Free. 

GEO. P. CLARK, 
Box L. Windsor Locks, Ct. 




Special Rubber Mould Work. * S2SSS8! 

CANFIELD RUBBER CO., Bridgeport, Conn. 



EPPS'S 

GRATEFUL-COMFORTING. 

COCOA 



rCE-HOUSE AND REFRIGERATOR. 

Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34° to 36°. Con- 
tained in Scientific American Supplement No. 116. 
Price 10 cents. To be had at this office and of all news- 
dealers. 



Water Wheels New and Second Hand 

Address FLENN1KEN TURBINE CO., Dubuque, Iowa. 



WEncyclo- ■■ Diamond fl Book free, ■ 
pedia of I 1 Drills and | 25c. for T 
700 Engrav L Lightning I mailing it. I 
ings of I -Hydraulic I - American I a 
WELLlJ WELL ^WellWorks,^ 
TOOLS, ^M Machines ■§ Aurora, 111, ■ 



s 



PECIAL MACHINER 

For Grinding and Polishing 



Y 



Manufactured by The Somersworth machine Co., 

XI. H. '017'AII.E, ^.gt., 
154 Lake Street, CHICAGO. 

Write for Circulars. 

STEEL GUNS, GUN METAL, GUN- 

powder, etc. A paper by G- VV, Summer, Commander, 

U.'S. N., treating of the relative merits of different ma- 
terials used in gun making, describing the peculiarities 
of the Whitworth system of artillery, and discussing the 
subject of slow-burning gunpowder. Contained in 

SCIENTIFIC AMERICAN SUPPLEMENT, No. 589. Price 

10 cents. To be had at this office and from all news- 
dealers. 



STEAM ROAD ROLLERS 



Manufactured by 

Foundry and Machine Dep't, 

Harris burgh, Ph. 



The expenses attending the procuring of patents in 
most foreign countries having been considerably re- 
duced the obstacle of cost is no longer in the way of a 
large proportion of our Inventors patenting theirinven- 
tions abroad 

tJA NA IM .—The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontario, Quebec, New 
Brunswick, Nova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increas- 
ing. 

ENGLAND.— The new English law, which went into 
force on Jan. 1st. 1885, enables parties to secure patents 
in Great Britain on very moderate terms. A British pa- 
tent includes England, Scotland, Wales, Ireland and the 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
invention is like y to realize as much for the patentee 
in Kngland as his United States patent produces for 
him at h(**ne. and the email cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in Great Britain, where his rights are as well pro- 
jected as in the United states. 

OTHER COUNTRIES.— Patents are aisoobtained 
on very reasonable terms In France, Belgium, Germany 
Austria, Russia, Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India 
Australia, and the other British Colonies. 
An experience of forty years has enabled the 
publishers of the Scientific A ME RIO an to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their clients promptly and proper- 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries, 'including the cost for each, and otho 
information useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this office. 

MUNN &: TO., Editors and Proprietors of The Sci- 
entific American, cordially Invite all persons desiring 
any information relative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
offices, 361 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, MUNN & CO., 

Publishers and Patent Solicitors. 

361 Broadway, New York. 
Branch Offices: No. 622 and 624 V Street, Pacific 
Building, near 7th Street, Washington, D. C. 



LIGHT DRAFT STEAM LAUNCHES. 

COAL AND WOOD BURNING. 

Small Marine and High Speed Engines, also Patent Steel Tubu- 
lar Boilers. Patent Automatic Adjustable SK AG. 

MANUFACTURED BT 

H. B. WILLIAMS &. CO., Rochester, N. If., IT. S. A. 




Shafting and Gearing, 



Textile Machinery, 

ELEVATORS, ETC. 



THOS. WOOD <& (JO. 

22d and Wood Sts., 

Philadelphia, Pa. 



AIR, PURIFICATION OF. — BY D. 

i'rince, M.D. An experimental study in relation to the 
removal from the air of the dust or particulate material, 
supposed to produce yellow fever, small-pox. and other 
infectious disease. 1 illustration. Contained in Scien- 
tific American Supplement, No. 569. Price 10 
cents. To be had at this o ffice and from all newsdealers. 




"ENGLISH 
TROUSERS' 
STRETCHER"! 

Sreea, Odbnrjr *(*.? 
Fato.tM.and laanfn. Sag. 

Its nse makes Old iPrice 81.75, 85.0Q for 3 pain. 
Tioosere appear new. I By maiT2.00, 5.SO for Spain. 

E.O.THOMPSON, JBffiflSv, &V a- '*' 
WHOLESALE DEPOT: 

j. c. Mccarty & co. w fiK?$s«!£"* 

Trade List and Circulars on application. 



BAGGY KNEES 



AN IMPROVED ARMY FILTER— DE- 

scription of a very effective portable filter, devised by 
Mr. Maignen for army use, but likewise adapted for the 
use of wine and spirit merchants and brewers, and for 
laboratory purposes. Illustrated with 8 engravings. 
Contained in Scientific American Supplement. No. 
436. Price 10 cents. To be had at this office and from 
all newsdealers. 



CURE HIDEAF 

Peck's Patent Impbovkd Cushioned Ear Drums Perfectly 
Restore the. Hearing, and perform the work of the natural 
Arum. Invisible, comfortable and always in position. All 
conversation and even whispers heard distinctly. Send for 
dlustratedbookwithtestimonials, FREE, Address or call on 
F.HIBC0X,853Broadwaj. New York. Mention this paper. 



hi I |p ^5 Instantrelief. Final cure and never 



PI tfca Kb ^tW ■ r etnnis. Noinaelicacy. Neither 
knife, purge, salve or suppo itory. Liver, kidney 
and all bowel troubles— especially constipation— enr- 
ed like magic. Batterers will lea rn of a simple remedy 
free, by addressing;, J.H. KEEVEB, 78 Nassau St.»N.T. 




CEO. W- MARBLE, Sole Manu- 
facturer of THE ACMK WKENCH. 

The best made, all steel, and warranted, 8 sizes. 

28 to 82 South Canal Street, Chicago, U. S. A. 



PERFECT 

NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
j)ffiee of this papei Heavy board sides; inscription 
** SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wi shes to preserve the paper. 
Address 

MUNN & CO., 

Publishers ScntiTmc American, 





SHIELDS & BROWN 

Mamfacturtrs and Solt Proprietors of 




For BOILERS and STEAM PIPES 

Kedueee Condensation of Steam. 

FOR G-.A.S J^NTD WATER PIPES. 

Prevents Sweating and Freezing. 
The Best Non-Condoctor of Heat and Cold in tbe World 

Send for illustrated descriptive Circular, and name this paper. 

143 Worth Street, New York. 

78 and SO Lake Street, Chicago. 



AMATEUR SMITH'S WORK— A CON- 

densed description of the various smith's tools and 
their uses, together with a few practical hints on the 
management of iron and steel. With 62 figures. Con- 
tained in Scientific American Supplement, No. 
58*». Price 10 cents. To be had at this office and from 
all newsdealers. 



GENESIS OF THE ELEMENTS.— A 

review of Mr. Crooke's theory of the subject. With one 
illustration. Contained in Scientific American Sup- 
plement, No. 589. Price 10 cents. To be had at this 
office, and from all newsdealers. 




OIL ENGINES. 
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